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‘BLACK HEART?’ 
MALLEABLE CASTINGS 


Layee MALLEABLE CASTINGS COMPANY LIMITED 





Scammell 8-ton chain drive solid tyre 4 wheeler. Built 1928. 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 














Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927. It is an expression 
of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 
to the present day. Hardy Spicer are justly proud of their record of service to the Motor 


Trade, and to hdve been associated with so many great names of the industry for so long. 


1odern Scammell Constructor 6 x6 Chassis 


HARDY 
SPICER PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED i Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PT) 11TED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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HELLER wiite"ic 
MILLING MACHINES 
for higher output 

and greater economy 








Milling turbo-generator 
rotor slots on a Heller 
Plano-Miiling Machine 
Type LFK 326. 


























































































































The simultaneous milling of several faces on one workpiece—often in different 
planes and at different angles—is the answer to the demand for increased output 
of many complex parts. It obviates re-clamping and re-aligning and in many 
cases reduces the number of machines required for production. 

Heller Plano-type Milling Machines are designed on the unit-assembly system and 
can be literally ‘built around the component’. The major units are the milling 
heads, tables, feed mechanism, uprights and frames. The selection of units 
depends entirely on the work required; for example, light milling heads and a 
large table can be used for bulky workpieces with only small faces to be milled, 
or alternatively, heavy milling heads can be employed with a small table for heavy 
milling on small components. The power employed is therefore related to the 
workpiece and not to machine table size, and milling heads of different sizes 
can be fitted to the same machine. The economic advantages of this system of 
construction are therefore extended into actual operating, saving power and 
floor space. 

Some of the most commonly used arrangements are shown opposite. There is a 
catalogue available which gives full details. Write for a copy now. 











eg ed 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE rOOL DIVISION 





FLETCHAMSTEAD HIGHWAY, COVENTRY. Telephone Coventry 40351 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. - ALLARD « ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN » AUSTIN 
AUSTIN-HEALEY - BRISTOL 
CITROEN « DAIMLER 
FORD + FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR - JENSEN 
JOWETT - LAGONDA 
LANCHESTER 

LEA-FRANCIS « M.G. 
MORGAN « MORRIS 

RILEY - ROVER -« SINGER 
STANDARD 

SUNBEAM 

TRIUMPH » VAUXHALL 


WOLSELEY 


RENOLD CHAINS LIMITED - MANCHESTER 
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THE ASTONISHING ACHIEVEMENTS 
OF PLASTICS IN INDUSTRY 


Plastics in electricity, in textiles, transport, 
commerce and cars, and a host of new fields 


Learn what plastics can do for you in your business 

by visiting the 3rd British Plastics Exhibition and Convention— 
at Olympia, London, from June 1-11. 

There you will see, in colourful and all-embracing array, 
everything the British plastics industry has to offer—the latest 
materials, machines and moulding presses—the 


whole range of finished articles from curtains to car bodies. 


BRITISH PLASTICS EXHIBITION &CONVENTION 


This will be the biggest, the most comprehensive, 


1955, 


A Convention, held simultaneously, provides for a 0 L Y M P | A 


LONDON 


the enquiry form to-day for full information and free season ticket. JU N E 1 “1 1 


the most valuable Exhibition of British plastics ever staged. | 





discussion on technical advances throughout this ever-growing 


industry. This is an Exhibition you MUST see. Mail 


The biggest and most practical 
exhibition of British plastics ever presented. 
Plan your visit NOW! 


Exhibition staged every second year by the journal ‘BRITISH PLASTICS” 


Please send me the 1955 Exhibition Brochure, Convention details, free season ticket, etc. M AIL THIS TO- D AY ! 


NAME DATE ° 
TO: EXHIBITION MANAGER 
BRITIBH PLASTICS 
DORSET HOUBE 
ADDRESS 
STAMFORD STREET 


FIRM 


LONDON, 6.E.1 
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Load charge! 


The finger on the button, a slight movement —and into 
the furnace go five or more tons « astings. Like all 
iron castings they go in brittle, but after a cycle of heat, 
soak and slow cool in the controlled atmosphere, they come 
out malleable. Gaseous annealing in lectric furnace is 
quick and efficient whereas conventional methods, 
involving packing in boxes, require much fuel, labour 
and materials. For consistent high qu y in the product, 
for cleanliness in the works, and for low costs in the 
process, there is nothing like an electric annealing furnace 
~~ but it is 

only one of the many aids 

to higher productivity 

that Electricity can bring you. 


Electricity 


Having a hand 
in Productivity 


In every industry or trade, electrical 
equipment is the key to modern production 
methods. There are probably more 
production-boosting and money-saving 
devices than you know of. Your Electricity 
Board can help you and give you sound 
advice, 

They can also make available to you, on 
free loan, several films on the uses of 
electricity in Industry — produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books on 
** Electricity and Productivity ’’. Four titles 
are available at the moment; they deal with 
Higher Production, Lighting, Materials 
Handling, and Resistance Heating. The 
books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) 
can supply you. 

The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


a Power of Good for PRODUCTIVITY 
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_ “Si DORMAN ' 
4LA/M 


marine 





fuel oll 
and lubricating oil 


This engine is equipped with the Purolator MF.5815 oil 


filter for the fuel oil and the Purolator MF.4304 filter 


for the lubricating oil. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 
LEAMINGTON SPA, ENGLAND 


‘MICRONIC’ OIL FILTER 


Micronic 


Registered trade 
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Britain’s 
— 
Atomic Factories 
ce 
pep 
Eleétric Furnaces 


by GEC 





Part of the British Atomic Energy furnace installation. The $4 
furnaces and 200 furnace pots comprises what is probably the 
largest single order for furnaces ever placed in any part of the world. 


THE VERTICAL CYLINDRICAL FURNACE 
is a product of the G.E.C. which, since 
its introduction to Britain more than 20 
years ago, has won a high reputation 
throughout industry for controlled at- 
mosphere processes. Now furnaces of 
this type are used for processing uranium 
metal in the British Atomic Energy Plant 
—a testimonial indeed to G.E.C. depend- 
ability and technical skill. 


A 
Electric furnaces _), for all 
\ 7 heat treatment processes 
: , a 


THE GENERAL ELECTRIC co. LTO. MAGNET HOUSE KINGSWAY W.C wa 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a unifotmly 
high standard of production, The above apparatus is used for 


determining tensile strength, elongation and modulus 


PROTOTYPE 


MOULDINGS 
tM 


RUBBER 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alter- 
native material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS. Telephone : Slough 20333 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 
Tapered roller bearings (with detachable 
cones on the larger sizes). 
Double bearing support to rocker shaft. 
Ved s End-location adjustable. 
THE ‘MARLES 
DOUBLE-ROLLER 
GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 
ere, baal Se ae Trunnion of spigot mounting alternative 


of chassis. 
on heavy types. 


MARELES 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 


Larger angular movement. 
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BONNET ARCH in Ductile Iron. 
Weight 66 Ibs. 


gives you a remarkable 


metal with an ever increasing 


range of applications 


Elongat jon 


(on 2 in.) 


BALANCE WEARING BUSH 
in Ductile Iron. Weight 15 ibs, 


Lloyds «> 


LLOYDS (BURTON) LTD., WELLINGTON WOR 


12 


Lloyds Ductile Iron is now firmly established as a successful new ferrous metal 
which combines the advantages of cast iron with the tensility and toughness 
of certain steels. 

In replacing flake graphite or malleable cast iron it permits heavier loading of 
existing designs or re-designing to reduce weight. In replacing steels, its 
reliability, ease of production and ready machineability offer economy in cost. 
The successful casting of Ductile Iron demands the strictest and most ex- 
perienced metallurgical and melting control, but Lloyds have been casting it 
daily, continuously since 1950. 

The applications of Lloyds Ductile Iron are almost limitless and its properties 
may well enable you to re-design your present casting for more efficiency at less 
cost. Technical advice freely given on request. 


Ductile Iron is only one of the range 
of High Duty Irons cast by Lloyds 


KS, BURTON-ON-TRENT + TELEPHONE: BURTON 3867 
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For more than a generation Ransome & Marles 
have been meeting and solving bearing problems 


where reliability and accuracy are essentials. 
Our research staff are meeting 
tomorrow’s problems today. 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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Accurate control of temperature 


6 
Cc a & S$ € i ? Simplicity of operation 


Low cost 


Salt Baths High output 


for heat-treatment Clean, scale-free finish 


Uniform results 


The ‘Cassel’ Heat-treatment Service 


offers technical advice on all heat-treatment problems. Samples may be sub- 
mitted for treatment or testing at the demonstration centres in London, 


Birmingham and Glasgow, no charge being made for advice. 


For further information consult : 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.1 
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TORSION j 
BARS 


Toledo Woodhead Splined Torsion 
Bars are being supplied to several 
famous vehicle manufacturers, and 
our new plant has capacity to supply 


more. May we have your enquiries? 


WE ARE ALSO THE 
MANUFACTURERS OF 


KANILINK 


SPRING WASHERS 


TOLEDO WOODHEAD SPRINGS LIMITED SHEFFIELD 3 


TW 47 
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THE CAPE ASBESTOS COMPANY LTD. 114-116 Park Street, London, W.1 
Telephone: GROsvenor 6022 
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It may be unfair to suggest that research people spend their time up in 
the clouds. It is fair, though, to say that they never exactly welcome 
visitors. So we are definitely breaking with tradition in inviting them 
(as we do now) to step down for a minute and take a little applause 


No-one has done more for the CAPASCO tradition of dependable 


braking than they have; and everyone who has experienced the smooth, 


controlled, fade-free action of CAPASCO linings knows just how much 


that compliment implies. 


£: APASL a 


MOULDED BRPAK AKE LININGS 


THE CAPE ASBESTOS COMPANY LTD. { 114-116 Park Street, London, W.1 


- Telephone: GROsvenor 6022 
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Leadership by Achievement 


af hiiehl pecialt ed knowleda and 


Lucas Research with 18 great resource 


CF perrenes forms a complet liaison with niodern manufactur lechnigue 
oy lhiese combined 


to build for the present and plan for the futare. The result « 


endcavours in lite field of eleetrical cri mieerin i reflected ivi hitg 


post war cde velopments of cat a 


Among the advantages of the modern 

screen wiper unit arei== — 

ty Greatly increased power for a smell ; 
current consumption, = + 
Higher rate of 

* nine compared with 30-3 Y 
model. 7 

te The flexible cable-r @ transmiccing. ? ; 


ff 
. 
— 


reine jot Oo. 
arm spind plif L 
installation. ag. A een — 
te Operating knobs q 


fascia. A self-ewit ning ¢ v 


WZ 
a A 
motor ensures chat th ' $1 ste cle 
come to rest at the | troke — in® 
unobtrusive on when © " . 
control switch is ret ze 
& More effective cleaning b screen . 
achieved by is In rubber biece o@ 


*% improved 
attachment. 


MiwncGgH AM En GtaAwNOD 
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gh 
Ps @ 


particulars or ask our 
representative to call 


e 
DISPENSERS AVAMABLE ON REQUEST. 
SAVANE . 


f 
J 


P,. P. PAYNE & SONS LIMITED 
HEAD OFFICE & FACTORIE* LONDON OFFICE &2 SHOWROOMS 


HAYDN ROAD, NOTTINGHAM ‘OP Bee ROS m swe a On, BOROR, Ean’, os Gey. 
Telephone NOTTINGHAM 66648 T« lephone TEMPLE BAR 5964 


MANUFACTURERS OF-PACKAGING TAPES + CARRY-PACK CARRIER ANO LIFTING HANDLES + PRINTED FABRIC 


GARMENT LABELS AND RIBBONS * GIFT-TIME STATIONERY + RIPPATAPE COTTON SELF-ADHESIVE TEAR ~TAPES 


ALL OUR PRODUCTS ARE ON DISPLAY AT THE LONDON SHOWROOMS + VISITORS INVITED 
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TOOLROOM 
FAVOURITES 


lilustration by courtesy of 
Siemens Brothers & Co. Ltd. 


(KXE) 970 This type of 2°,, Carbon 14% Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14% Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools etc. 


(KXE) 672 The original universally known “Blue Line Die Steel”. An excellent oil-hardening low 


distortion General Tool room quality 


(KIE) 637 A low temperature oil hardening, non-shrinking quality possessing all those desivable 
features ol a first grade tool Steel 


At, tol er werumicin in ( KAYSER (ELLISON () & CO. LTD.) 


annealed condition, carefully controlled 
both with regard to temperature and 


atmosphere to render them most suitable CARLISLE STEEL WORKS © SHEFFIELD - ESTABLISHED 1982S 








Jor subsequent tool room manipulation 
London Stock Warehouse: 


4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 


AUTOMOBILE ENGINEER, March 1955 





GEAR STEEL CHIPS at .-_- - 


...... Vahbhautllle 


Actually the job took only 50 seconds: To produce 
the 7 inch PD gear (left) from the forged blank (right). 

That’s the kind of performance which you can get 
only from the Michigan SHEAR-SPEED, which cuts 
all teeth simultaneously. 

The 6-pitch gear above, with its 42 teeth of 11 inch 
face width was cut with just 82 strokes of the SHEAR- 
SPEED. Metal removed in those 50 seconds weighed 
22 ounces. 

That’s Speed! Speed which makes the SHEAR- 
SPEED the first gear cutting machine equal to 
Michigan gear finishing machines in productivity per 
machine hour. And the gears produced are equals in 
precision to gears cut in production by any gear 
cutting process. 

Michigan SHEAR-SPEED gear shapers are now 
available in variety of standard sizes. For further 
information, write for Bulletin No. 1800-45. 


GASTON E. MARBAIX LTD. 


= 
DEVONSHIRE HOUSE - VICARAGE CRESCENT - BATTERSEA - LONDON - S.W.11 
/ SALES AND ENGINEERS TO 


= MICHIGAN TOOL COMPANY 
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PARK GATE 


QUALITY STEELS 
FOR DROP STAMPINGS 





black bars 
for 


connecting rods 





PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE ; ROTHERHAM 2141 (11 lines) TELEGRAMS : YORKSHIRE, PARK GATE, YORKS 
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PRESTIGE 


ow 


oe pe ee 


(about how good we are) 


When our Managing Director was a 

small boy—-and a pretty shocking type 
he must have been — his old Nannie called 
him Master Shufflebotham. Or so he says. 
On hearing of this, Craftsmen in the 
Desoutter Works started a subscription list* 
for the old lady and were disappointed 
to learn she had passed on. 


For everyone here knows, to his sorrow, that 
the Old Man can’t and won’t leave well alone. 
Just as we really get into big production with 
some remarkable Desoutter Tool; just as the 
orders are rolling in in thousands — the dear 
Old M.D. dashes in crying “ Hold everything! 
I’ve thought of a better way !”. Well, it’s one 
way of running a business... . 


*The sum collected was used to toast the M.D.’s Nannie 
three times three in the local, ending with three boos for 
Shufflebotham. A good time was had by ail. 


Desoutter tools put power into your hands 


Despnuce, Hyde, London 
CRC264 


Desoutter Bros., Ltd The Hyde, Hendon, London, N.W.9 Telephone Colindale 6346 (5 lines) 
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a 
Radiography 


mponent 
Inspection 


photographically... 


The Motor Industry relies on... 


ILFORD 


In research and development, in 
design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on Ilford 
photographic materials. 


* The Ilford Technical Information Book is an 
indispensable work of reference for all engaged in industrial 
and scientific photography. It contains full technical data for 
all Ilford sensitised materials with useful information 

on exposure, processing and the various technical 
applications of photography 


Photographs reproduced by courtesy of Rolls-Royce Ltd. 


ILFORD LIMITED - ILFORD - LONDON 
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NS : 
WANT 






(for multi-spindle auto production at least) 


Neleleni 


sidering repetition production need you :think 
eeded for storing cams, the skilled labour that’s 
; necessary tO change then 
Automatic infinite variation 


which provides the effect 


ts effect alterations t 
pe set in two minute 
system 1s fully described 
Ta 4 the work size 


The range of Wickman Mu/ti- 
spindle Automatics comprises machines with 
maximum bar capacities up to 34° and 

chucking copacities up to 9”, 


KS r 
qa Producers o 
W t Cc kh M A N L ' M | T E D Britain’s fe carbide tools 


TOOL DIVISION, BANNER LANE, COVENTRY, ENGLAND Wimet 


392 WM 


MACHINE 
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RENFREW FOUNDRIES 


LIMITED 


SUPPLIERS OF ALUMINIUM CASTINGS 
TO THE MOTOR INDUSTRY 


wy 


HILLINGTON + GLASGOW «+: SW2 -+ Telephone HALFWAY 3391 
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ore 


Here’s the Proving Ground 


Many outstanding racing cars are fitted wit! 
Superload bearings in their highly stressed susps 
what betcer example of their sterling qualici« 
there be’ 


You too can benefit by their experienc 


Superload may solve YOUR bearing problen 


Have you gor your copy ? 
/ 


THE MANGANESE BRONZE & BRASS CO LTD 
ELTON PARK WORKS HADLEIGH ROAD IPSWICH 


PHONE: IPSWICH 55415-6 GRAMS: OILITE IPSWICH 
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HYDRAULIC 

















MODEL ZSE 125 


CONSIDER THESE FEATURES: 


Power ul Hydraulic aws ensuring quick and 
positive clamping of the material 


*% Wrapping motions of the Jaws prevent material 
waste and enables the material to be brought in 
under the tool. 


*% Jaws can be moved outwards or inwards, parallel 
or at a tangent. 


% Centre table can be operated hydraulically and 
rotated through 90°. 


% Completely remote control operation by means 
of push button and hand lever from a Miiller 
self-contained hydraulic unit 


% Counter draw attachment for drawing recess 
whilst the job is still on the stretch forming tool 


% Inexpensive wood or concrete dies can be used 


Table, Hydraulically operated ... 50” « 14” 
Vertical Hydraulic Movement ... 18” 
Vertical Hydraulic Pressure  ... 125 tons 


Centre Table operated hydraulic- 
ally and rotates ae iss 90 


Hydraulic Clamping Jaws Pressure 100 tons 


Counter Drawing Attachment 
Pressure i as ... 5Otons 


We invite you to send us component 


drawings. 


THIS MACHINE IS IDEAL FOR 
AUTOMOBILE AND AIRCRAFT PARTS 


Our showrooms are only a few minutes 
from London Airport. 


Nitin Se Cimpury Littl 


HAMPTON ROAD WEST- HANWORTH - FELTHAM MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams SHIPMENTS, FELTHAM 
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TORQUE-ARM 
SHAFT MOUNTED 
SPEED REDUCER 


CAVES TIME AND MONEY 





Designed to mount directly on to 
the driven shaft of the machine. 

A Torque-Arm anchors the Reducer and NO 
BASEPLATE, FLEXIBLE COUPLINGS OR 
MOTOR SLIDE RAILS ARE REQUIRED. 


Lining up of the conventional reducer is 
eliminated. Just slip the unit over the shaft, 
key it in position, anchor, and it is ready to run. 


Available in 4 sizes up to 12 H.P. 
from STOCK, at Fenner 
Branches and Distributors. 


J. H. FENNER & CO. LTD. * HULL * ENGLAND 


Write for illustrated Catalogues 
giving all the facts. 


FENNER 





OF HULL 


FIRST WITH TORQUE-ARM SPEED REDUCERS 
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bed DRILL UNITS 


Registered Wes Mark 


Product 


One user solved his production problem with 
Delta Milwaukee Drill Units, using a horizontal multiple Spindle 
arrangement with Guide Bars. 
lf you do Production Drilling, Tapping, Outside Threading, 
Chamfering, Hollow Milling, Counter Boring, Reaming, Centering, 
or Spot-Facing, there is a real probability you can make important 
savings through improved methods, using Delta Milwaukee Dril! 
Units. 
Delta Milwaukee Drill Units are made in three sizes: Capa- 
city in Steel up to 5/16in. dia. Drill with 19-150 Unit. Up to 
jin. dia. Drill with 19-400 Unit. Up totin. dia. Drill with 
19-600. 


SEND FOR FREE INFORMATIVE LITERATURE. 
DELTA QUALITY MAKES THE DIFFERENCE —— 


Patent No. 710,335 Patents applied for in all countries 
Manufactured by :- 





GASTON E. MARBAIX LTD 
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FRACTIONAL 
ACCURACY 













> 


, TAS, DDS 
mi { \ ‘an I\ ft Neysy 


Down a tittle | Stil nearer! Right onthe job / 








Your workers must have the best light possible for 


the job. It must be clear and shadowless for frac- 

tional accuracy—especially on precision jobs. It ) y= 
must be able to follow the work all over the job by ' ? nibs 
the slowest of degrees—and yet move out of the — 

way at a finger touch. It must be economical on #4 a 
current. It must be rock steady and tay put’ 

in the presence of heavily vibrating machinery! 


1T MUST BE ANGLEPOISE. 

Every machine-room, every workshop, every 
drawing office should have its battery of Anglepoise 
Lamps, with its finger tip obedience, its 1001 angles, ~~ 
as an aid to accuracy. Write today for fully descrip- 
tive booklet A. 


THIS 18 HOW ANGLEPOISE LIGHTS 
UP THE JOB IN STRONG RELIEF— 
SAVING EVESTRAIN AND FATIGUE 


MPS 


Pat. all countries 


Sole Makers: HERBERT TERRY & SONS LIMITED 
REDDITCH * WORCESTERSHIRE * ENGLAND 








SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 














“Tie 
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and in Helicopter development 


Hoffmann Bearings are well to the 
fore. The Gyrodyne with its jet- 
driven rotor blades is a case in point. 
Hoffmann Bearings have been specially 

developed by our Technical department 
in collaboration with The Fairey Aviation 
Co. Ltd.,and are used on the Fairey gear box 
driving the superchargers, the gear train 


The Pa ies y driving the propellers on the wing and a large 
special bearing for the rotor blade mounting. 


GYRODYNE has In addition, they are also used on the Alvis 


Leonides engine. 


specially designed 


BALL AND ROLLER 


BEARINGS 


THE HOFFMANN MANUFACTURING C mee, 2 To] Gok 2 Sy 
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WHALES AND WORKSHOPS 


Gunmetal—that’s the stuff—for making Tail Shaft Liners— 
in Frigates, Oil Tankers and Whale Factories. Think of the 
furnaces, batteries of them—hydraulically operated, lip 
pouring, tilting, with variable speed control—CRUCIBLE 
furnaces, melting to accurate specification, with reduced metal loss— 
better metal and less rejects—marvellous, isn’t it, 


and all done by just stipulating... 








\ 


CRUCIBLE MELTING ... the Morgan way 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11I. BAT: 8822 


F277 
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The C.A.V. 
‘N’ Type 
Fuel 
Injection 





incorporates 
these 
improved features Steel 


Delivery valve joint embodies slip washer 


separate high pressure (steel) 
and low pressure (oil- 
resistant rubber) joints, 
effectively eliminating leakage. 

















Flat base mounting, with accessible 
through-bolt fixing, ensures 
positive, rigid location. Once seal ring 
aligned and secured, housing is free 

from wear; camshaft bearing life 

is also improved. 


Low pressure 











Reduction in height and length of 
pump gives neater layout and 
shorter, more rigid camshaft. 











Built-in final filter protects vital 
elements of pump from scale, 
swarf or dirt which may enter 
pipes during servicing of main filter. 





AV. LIMITED*+ ACTON+ LONDON «+ W.3 


AP 174.742 
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Windscreen wiping can be dangerous — the distraction 


however momentary may lead to disaster. 
[he only reliable answer for all full-fronted vehicles 
is Demisting and Defrosting the modern way. 


Every week is a safety week because the... 


CLAYTON S8& DEMISTER 


CONSULT CLAYTON DEWANDRE CO. LTD. LINCOLN 
FOR ALL YOUR HEATING PROBLEMS Tel. [1305-9 
H 12 
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ALGO. TAAOE MAAK 


THE CACO M.I. OIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [TD 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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ITS A 


GOOD PLAN 
‘WHICH 


INCLUDES 


Before you start work on your plans for 
Automobile applications which call for com- 
pact, high-efficiency electric motors. . consult 
Delco engineers. The Delco range includes 
motors to meet most modern requirements— 
from car heaters to axle gear shifts. These 
versatile motors are so designed as to be 
easily adapted to suit your individual needs. 


DELCO 6” TYPE 


DELCO 310 TYPE Write for descriptive leaflet featuring motors for use in— 


CAR HEATERS - AIR CONDITIONERS 
AXLE GEAR SHIFTS - RADIATOR 
COOLING FANS - WARNING BELLS AND 
SIRENS - POWER OPERATED BONNETS, 
neico ae vee ~—-—=SC« LUGGAGE LIDS, WINDOWS, SEATS, ETC. 
with flange mounting 


AC-DELCO DIVISION OF GENERAL MOTORS LTD DUNSTABLE BEDS 
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One lever controls & forward speeds 
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Pollard Bearings 


manufacture a complete range of 


Water Pump Spindle Bearin ES 


Pollard Bearings Limited 


also manufacture Ball, Roller 
and Thrust bearings (Cat 
BRT/1053). Solid and Flex- 
ible Roller bearings (Cat. RFX) 
Transmission Equipment and 
Plummer Blocks (Cat. T.R. 27/2) 
Self-Lube Plummer Blocks 
(Cat, SL/54) Automobile and 
Tractor Replacements (Cat. 
BRM/54) Clutch Withdrawal! 
Bearings (Cat, CWFP/54), 
Max Load Roller Bearings 
(Cat. MOX/S5) 


OFFICE P.O. BOX 9, KNOTTINGLEY, YORKSHIRE. 
KNOTTINGLEY 320 (5 LINES), GRAMS: ‘BALBEARING’ KNOTTINGLEY 


ON OFFICE: 6 ST, JAMES’ PLACE, 8.W.1, 
HYDE PARK 9248/9 


\DIAN POLLARD BEARINGS LTD.,, 1103/5 BEAVER HALL HILL, MONTREAL. 


PO/1102 
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Royal Enfield are making sure 
with HARPER quality 


‘S) The engine of the Royal 
; Enfield “500 Twin” motor- 
cycle in standard trim develops 25 B.H.P. at 
5,750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a Harper casting. The Enfield 
Cycle Co. Ltd. say: “The excellent machining 
properties of the material, together with its 


mono-bloc construction, make this a much 

simpler production proposition than a built-up HARPER 
crankshaft, besides ensuring that it runs dead 

true at all times.” 

Harper quality covers iron castings, and also 

metal pressings, machining, enamelling and CASTI NGS 
other finishes and sub-assembly work. 


5 Wp JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
EN: ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


t \ 
4, + 
Prep Ss 








LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S$.W.1 Tel: TATE GALLERY 0286 


MANCHESTER OFFICE : c/o B. J. Brown & Partners Led. 2486/9, Royal Exchange, Manchester, 2 H. 314 
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the artisan’s diamond 


The basic tools of a craft can often be improved 
by mass production methods. The humble hammer 
head is now finished on a Centreless Grinder. The 
tandem grinding wheels are formed to the required 
profiles with Dianyf Blade type Diamond Truers. 
Dianyf Tools are available for most production 
form grinding operations. They improve the 
accuracy of the finished product and are more 


economical than conventional diamond tools. 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE - HAMPSHIRE - ENGLAND 








Telephone: Basingstoke 1240 Telegrams: Diatipt, Basingstoke 


TRADE MARKS ° DIATRU « DIANYF - DIATUF » DIATIPT » DIADUST - DIAFORM - DIADEX » DIATHREAD « DIATORC 


PLEASE MENTION THIS JOURNAL WHEN WRITING TO ADVERTISERS 
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<M} [y= THE MIDLAND MOTOR CYLINDER CO. LTD. SME THWIE K,STAPES 











Pr. 


Special Alloy Steels 


y 


Road Vehicles 


FIRTH BROWN 
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UGGS s.v.u -EED CONTROL 


on 
ABI, 
# 
ia 
PIA 





Lp 
Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 


resulting ina high degree of accuracy. 


They are used on diesel engines and petrol engines, and are available for 


other speed control applications, 


a al : : . es . : eas a 
Iso-Speedic governors can be supplied which give control within 0.3%, 
and are used on generators for radar and television. Other Iso-Speedic 
governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


lso-Speedic 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 














Layrub transmission is being 
adopted more and more by the leading commercial vehicle manufacturers. 
It gives a true cushioned transmission, having no metal-to-metal contacts, no sliding 
spline, therefore, little or no maintenance, Write us for our technical catalogue which 
we shal! be pleased to mail you. 


O Pinfia “« 
ENGINEERING LTD., VICTORIA WORKS, . MILLHOUSES) SHEFFIELD, 8 | grat 
hh BD jalis i.’ WO toe te mn ~~ WO SN, i» TAQ 
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Holroyd Standard Worm Reduction Unit used 


for the primary drive on a Holroyd design of roller- 


fluting machine for the textile industry. 


Taking our own medicine 


Mees one of our own advertisements the other day and MADE UP FOR YOU IN A FE 
it bucked us up no end. We felt so proud of o : ple 
pages wcermume Units we decided : use re he Se Ae eis ee 
preny drive on a roller-fluting machine we've been despatched aii PleuMwimmnamean 
Woy for the textile industry. And of course it worked and special anits saws pe oi ae ae 
Mg OES RMN | > to order take a bit longer. 
Piggies tie ‘ — _ a anne wees For information on our Worm Units and z a 
prescription of special metals, rigorous applications drop us a line at Milnrow, Lanes in 


= - an. 


jolroyd WORM REDUCTION UNITS 


JOHN HOLROYD & COM 
PANY LIMITED MILNROW LANCS - TELEPHONE 
MILNROW 56322 


CRCII2 
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| Words 
that 
Carry 
weight 





The reputation of 








Dynamo & Motor Repair 





stands high among the ind they 
serve, It is significant that, r own advertising, 
they spotlight the vital im| of skilled soldering... 


Significant, too, that for their large and varied solder require- 
ments they rely on the quality and purity of Enthoven products. 


ENTHOVEN sosote oncovers 


iTHOVE! t, Plumber's, Tinman’s, Blowpipe, Solid Wire and 
jers and | re supplied to B.S. (where applicable) or customers 
Our technical staff is always available for 
Je criptive iterature and ampit will 
te! 
Enthoven Solders Led., 89 U ames Street, London, E.C.4 Mansion House 4533 
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A Nation-wide chain of 
depot lO Serve VOHu 


BELFAST a&967 
BIRMINGHAM § Midland 4659 
BLACKBURN 65481 

BRISTOL azvaig 

CARDIFF 27026 

CARLISLE ai s89 

CHESTER 212480 

COVENTRY 649:4 
EDINBURGH 1 Central 4234 
EXETER 98179 

GLASGOW Ca Central 4006 
HULL Central sae72 

IPSWICH por; 

LEEDS 9 20664/¢ 

LEYTON Leytonstone 6068 
LIVERPOOL Royal ¢202 
MANCHESTER 4 ABlack{rians 0996 
NEWCASTLE-ON-TYNE 2 


27142 and 27942 


NOTTINGHAM 476496 
SHEFFIELD « 2ssao 
SOUTHAMPTON +7276 
STOKE-ON-TRENT ggo2t 
WIMBLEDON 4244/9 

Republic of Ireland 

DUBLIN, 35 Westland Row 66597 


SMALL & PARKES LIMIT! 





+ 
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% 3 [2,000 miles 
—wear negligible 


Achievements of this kind are common-place with 
Don-Flex clutch discs. Even under the most adverse 
conditions they give incomparable, long-lasting perfor- 
mance without any trouble. Yet their value does not lie 
in long life alone. They are constructed so that initial 
engagement is taken up at the inner diameter of the 
friction facings—ensuring smooth and progressive 
action with no ‘judder’ whatsoever. Clutch drag too is 
eliminated. These are some of the advantages you gain 
for yourself when you specify Don-Flex clutch discs. 
Most makes of cars and commercial vehicles and parti- 


; ” = 
Don-Flex clutch discs fitted on buses cularly those with Diesel “pow 


owned by a European company ran can be fitted from stock with 


000 kilometres with a wear of only Don-Flex clutch discs specially 
1.25mm per 100,000 km, The company’s 4 gi 
hief engineer reported that during this designed for them. Our Depots 
ervice none of the clutch linings will advise you which type to 
led replacing. P 
fit. We ourselves will be very 
happy to send you full techni- 
cal information on request. 
F 


marint WONSCORING hee 4, 


CLuTcnw oIse 


to be sure 


MANCHESTER 9 


Makers of ‘DON’ Brake and Clutch Linings—twoven and m 


LONDON: 76 Victoria Street, S.W.1. 
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Armstrong Whitworth 


in the motor industry 


Speeding production and cutting costs on the assembly 
lines of many of the world’s largest car factories 

are Armstrong Whitworth Power Tool Theit light 
we ight and pertect balance reduce ope ratofr fatigue 
and steps up efficiency Vheir hard hitting powers 

and reliability increases production 

Armstrong W hitworth tools are de iyned for the 


manufacturer—with the operator in mind 


SAFETY ROTARY RIGHT ANGLE ROTARY IMPACT RIGHT ANGLE LIGHT 
SANDERS BALANCERS AIR ORILLS NUT SETTERS WRENCHES DRILLS RIVETERS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY, WESTMINSTER, LONDON, S.W.! 
Cable Address: ARMWHITOOL, SOWEST, LONDON Phone: WHITEHALL 5944 
Works: TYNEMOUTH ENGLAND Phone: North Shields 3111 Grams: Armwhitool Tynemouth 


P47 #15 
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FLANGELESS 
TAPER 


BUSHES 





Scientific Development Guts Costs 





Constructed on the Silentbloc principle 



















with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 






Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression. 





After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the “Consul” 
and “ Zephyr Six”. 


Left: Front Suspension 
of the ‘ Consul" and 


* Zephyr Six". 
EL ESS 
| FLANG Flangeless Taper Bushes and 
TAPER Frustacon mountings provide the 
first complete and scientifically 
BUSHES designed rubber insulation 


between wheel and body. 





MANOR ROYAL, CRAWLEY, SUSSEX 


Tel. Crawley 21/00 
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We have developed @ Systé@mof jigging for 
engine castings whereby meanufactiirers..can 
avoid waste time in the machiné shop. Bach — , 
casting, true to pattern and specification, can be 
set quickly for machining by pre-spotting and 
machined location points. These spots, drilled 
holes for dowel location or machined pads can be 
prepared to fine limits or coarse for filing, as 
required. 

In this way we have assisted many vehicle 
manufacturers. 

We assist others too by close co-operation and 
attention to detail, with deliveries of reliable 
castings on time. Call usin on your next planned 
production. 


West Yorkshire<foundries Ltd. 


SAYNER LANE, LEEDS 10 London Office 
i HANOVER HOUSE, HANOVER S$Q., W.! 


Telephone: Leeds 29466 Telephone: MAYfair 856! 
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For more vision 
in rear windows 
‘thank VYBAK 
’ Flexible Clear 


Sheet 


All these rear windows fold with 
their hoods, and there’s no fear of 
cracking, crazing or marking with 
tough VYBAK Flexible Clear Sheet. 


/) Larger rear windows mean more 





light, better vision—and greater 
Swallow Doretti, | , “ r 

safety. Samples and prices gladly sent 
to manufacturers and accessory dealers. 


Keach of the States in the USA. has 





tested and approved V YBAK Clear 
! Sheet, which complies with the American 
nh Safety Code for motor vehicles. 
a 
i| 
i] 
| | Nash Metropolitan (Manufactured by 
|] The Austin Motor Co. Ltd A 
| ®£G0 
ji | 
iii] 
| | 
| } 


| i. Flexible Clear 
\\ Triumph TR2 Sports. / Sheet 





BAKELITE LIMITED . 12-18 GROSVENOR GARDENS - LONDON . S.W.1 


vs4 
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FUEL INJECTION, 
LIGHTING AND 
STARTING EQUIPMENT 
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brings new problems 


As the stylists create new body designs, 













cutting down wind resistance with slab-sides 

and covered wheels, they increase the need for 
Brake Linings with the highest possible per- 
formance, As the engineer knows, streamlining 
makes a car harder to stop, besides partially cutting 
off the flow of cooling air round the brake drums. 
This, combined with faster speeds, means higher and 


higher temperatures for Brake Linings to withstand. 





nswers 
Ferodo provide the answe 


Laboratory research and stringent testing both in the 


Ferodo ‘Test House and on the powerful cars of the 
Ferodo Test Fleet have made these tough Linings 
able to stand up to tremendous heat thout losing 
their efligiency. This has been proved by hard- 
driving racing men who rely on Ferodo Linings 


for world famous races and trials. 


Ferodo — and the F uture 


As new years bring new ideas in the Automobile 





ERODO 


ANTI-FADE BRAKE LININGS 
CLUTCH FACINGS 


in time with, and sometimes ahead of, FEROGRIP FAN BELTS 


progress. These facilities are freely at 


Industry, Ferodo, with their ur facilitie 


for research and testing, are a to keep 


FERODO LIMITED * CHAPEL-EN-LE-FRITH 


the disposal of the Industr 1 Member of the Turner & Newall Organisation 
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KIRKSTALL FORGE ENGINEERING 


LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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G.W.B.-A. Tagliaferri Induction Melting Furnaces give : 


* ACCUI CONTROL OF TEMPERATURE AT ALL CHARGE CONDITIONS. 
* CLOSI CONTROL OF ANALYSIS 
* COMPLETE ALLOYING AND HOMOGENEITY OF MELT BY THE MECHANICAL 


MOTION OF THE BATH 
HARMFUL INCLUSIONS THROUGH CLEANER OPERATING 


* REDUCTION OI] 
CONDITIONS 

* MAY BI ITCHED OFF OVER WEEK-END, THUS ENTAILING NO STAND-BY 
LOSSI OR SUPERVISION 

For norn special cast irons standard sizes of 


G.W.B.-A. 7] iaferri furnaces are available for molten metal outputs of 


per hour, Particularly suitable for thin wall castings, 


140 to 2 

the furna operate from cupola melted molten metal, or melt from cold 
A standar nge of induction furnaces is also available for light 

metal all: ing outputs of from 100 to 1,750 lbs. per hour and 

for copper its alloys from 50 to 4,000 Ibs. per hour. 

We will bi ed to quote for furnaces for special requirements. 





GWB-A. TAGLIAFERRI 


Mains Frequency Core Type 


INDUCTION MELTING FURNACES 











G.W.B. FURNACES LTD. 
Dibdale Works, Dudley, Worcs. Telephone: Dudley 4284 
Proprietor BROS. LTD. and WILD-BARFIELD ELECTRIC FURNACES LTD 
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QUICK DELIVERY 


Steel sheets : Cold-reduced 
Hot-rolled 


Galvanized or black 


Also mild steel plates 
up to and including jin. 
SHEARED TO YOUR SIZES 
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This is the eighth in a series The serious consequences which could arise from failure in 
of illustrations of highly spec- engineering components demand the most careful and _ exacting 


poner mays Nam erage examination of each final part for soundness. Radiography, although 
testing of special important, is not the sole arbiter, and different types of non-destructive 
steels by test are applied as counter-checks. 
William Jessop The crankshaft shown herewith is mounted for ‘‘magnetic crack 
& Sons Ltd. detection.”’ 


\ magnetic field, either longitudinal or circumferential, is produced 
in or about the shaft by electro-magnets at the ends or by electric current 
passing through. Any surface hair-crack or similar discontinuity i in any 
direction assumes opposite polarities on either side and is made visible 
by an application of ‘magnetic ink.”’ 

Also illustrated is the equipment for ultra- -sonic testing for revealing 
any internal flaws by corresponding ‘‘echoes”’ which disturb an illuminated 
trace on the screen of a cathode-ray tube. The principle is the same as 
that employed in the ‘“‘Asdic’’ equipment used for locating submarines. 


WILLIAM JESSOP & SONS LTD 


Founded 17 


STEELMAKERS SHEFFIELD 
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Rizpateg e 


7 a ») ”, ee 
A MAGNIFICE 
FOR YOUR 
Pull Tear-Tab on Cont: 
it’s open... No damage 
knives or other tools 


el 

, ef i 
A BOON FOR “SELF-SERVICE” TB 
CHEAPENS HANDLING AND LABOUR’E 
SPEEDS UP RE-STOCKING OF COUNTERS . 
Ask your usual Container Manufattieere 
“RIPPATAPED” Cases. In case of difficultym 
contact us for list of Manufacturers Rippatapew_ 
Equipped. Help your products sell faster” 
and build goodwill with your customers 


SEND FOR ILLUSTRATED FOLDER OR 
ASK OUR REPRESENTATIVE TO CALL 


Pp, P. PAYNE & SONS LIMITED 


HEAD OFFICE & FACTORIES ONDON OFFICE £& SHOWROOM 
HAYDN ROAD, NOTTINGHAM BUSH HOUSE LONDON W.C 
Telephone: NOTTINGHAM 66648 Telephone TEMPLE BAR 5964 


CARRY- PACK CARRIER AND LIFTING HANDLES + PRINTED FABRIC 


MANUFACTURERS OF - PACKAGING TAPES * 
SELF-ADHESIVE TEAR-—TAPES 


GARMENT LABELS AND RIBBONS * GIFT—TIME STATIONERY © RIPPATAPE COTTON 
ALL OUR PRODUCTS ARE ON DISPLAY AT THE LONDON SHOWROOMS + VISITORS INVITED 
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REINFORCED MOULDINGS | 


The ilustrations show 
gear blank and the fins! 


sibehethy 


iy! Ti 
ithe 


sectioned 
spur gear 


) yt 
‘ 1ihat nid 
tits iit is 


- 
iy aa : ; 
geet’ 
auger 


. 


filustrations by courtesy 
of Morris Motors Limited 


THE BUSHING CO. LTD.,HEBBURN-ON-TYNE 
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Commer Articulated vehicle states : 


Only -0005" bore wear after 
90,000 miles on SHELL X-100 Motor Oil 


A recent engineer’s report on the engine of this 


“ce 


. the 


condition of the engine after 90,000 miles 


can only be described as excellent.” 


The engine of this Commer articulated vehicle 
was recently stripped down for inspection. In 
a letter to Shell-Mex and B.P. Ltd. the owners 
say: “‘... we were very pleased to find that 
the amount of wear the engine had sustained 
was very small indeed. The essential wearing 
parts have been expertly checked and we enclose 
herewith data obtained on this engine . . . we 
feel that the position is so satisfactory that we 
would like to bring it to your notice . . .” 
The actual figures obtained were remarkable, 





SHELL 


MOTOR OIL 











considering the work involved for the lorry 
over a period of 90,000 miles. The main 
bearing clearances were still within the manu- 
facturer’s limits for a new engine. Four of 
the big end journals showed no wear whatsoever, 
and on the other two, wear was found to be 
0.0005". The cylinder bores also showed an 
average wear of not more than 0.0005". These 
measurements are a splendid tribute to the 
fine Commer engine and to the protection that 
Shell X-100 provides. 


For longer engine life 


FIGHTS ACID ACTION—main cause of engine wear 


Available in the following grades: SHELL X-100 20/20W * SHELL X-100 30 - SHELL X-100 40 - SHELL X-100 50 
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“Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


BP zapl 


POSEILPARK BLASGEOGW - NK 
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unanimously endorse 
that indisputably 


GIRLING 
HYDRAULIC 


‘- BRAKES 
an 
WAY OUT 










The design engineer at work on a new project; the service agent 
keeping his clients’ vehicles in peak running order; the motorist 
himself, relying on his car to carry him safely about his business or 
pleasure—all agree that Girling is the name to give real brake 
confidence. No wonder the majority of Britain's cars are Girling 
equipped. No wonder everyone supports the proud claim 


GIRLING 


THE BEST-BRAKES IN THE WORLD” om 














GIRLING LIMITED KINGS ROAD TYSELEY BIRMINGHAM 11 
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FOR UP-TO-DATE 
INDUSTRIAL 


LUBRICATION 
& PARTING iagy 


A film of Colloidal Graphite 


—simply applied by spray, brush or dip technique — coats 
friction surfaces which cannot be lubricated satisfactorily with 
oil or powdered graphite. 

The robust film of solid lubricant thus formed resists the 
highest temperatures encountered in hot, metal-forming pro- 
cesses such as forging, extrusion and die-casting. It reduces 
friction and wear, prolongs die-life and increa -s production. 

‘dag’ colloidal graphite provides the soluiion to many 
industrial problems involving lubrication at high temperature, 
parting, impregnation and electrical conductivity. 

The Acheson organisation, manufacturers of fine dispersions 
for half a century, place their specialised knowledge at your 


disposal. 


trate in your factory how ‘dag’ 


ACHESON COLLOIDS LIMITED, 18, PALL MALL, LONDON, S.W.1 


Telephone: WHI 2034-7 Telegrams; OILDAG-PICCY-LONDON 


Offices in London, Plymouth, Birmingham, Rochdale, Cheltenham, Richmond. 
Sales Representatives in most countries overseas. 


Also Acheson Colloids Company, Port Huron, Michigan, U.S.A. 


Colloidal Dispersions of Graphite, Molybdenum disulphide, Silver and other 
solids, in oil, water and volatile solvents for every industrial requirement. 


Please write for literature. 
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In its argon welding processes The British 
Oxygen Company has given industry 

a torch which has revolutionised 
fabrication in metal. The B.O.C., argon 
torch simplifies the task of the men who 
work in special metals and alloys; it 
enables them to build more quickly and 
more surely. The uses of the B.O.C. 
argon processes are already widespread 
and new applications are constantly 
being developed. For technical details 

of the processes and further information 


write to your nearest B.O.C. branch, 


The aluminium body of the famous Austin-Healey sports car 
is but one of many examples of the use of the B.O.C. Argonare 
welding in the motor industry. There are five good 

reasons why Argonarc 1s so extensively used. Its 

high welding speed results in little or no distortion; 

it produces sound, bright welds free from 

porosity; its gas shield eliminates the use of flux, and 
therefore there are no post-weld corrosion problems; 

there is no expensive post-weld cleaning; an Argonarc 
welded joint 1s stronger than a riveted joint and, 


when dressed, 1s indistinguishable from the parent metal, 


With acknowledgements to Jensen Motors Ltd, 


© Xx Y G Ec 
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di-phase cleaners 


Di-Phase metal cleaning processes offer savings of 
up to 50°% on the cost of trichlorethylene vapour 
degreasing, plus the following advantages: 
Non-toxic in use, effective against inert and 
insoluble soils, will inhibit the cleaned parts 
against re-rusting. 

They are used for mass production cleaning of 
all metals prior to inspection, assembly, vitreous 
enamelling, phosphating and electro-plating. 

Di-Phase cleaners are used both in spray and dip 
washing machines, which can be either adapted, or 
designed and manufactured to your requirements. 


Illustration shows a two-stage 
washer and hot air dryer. 


ELECTRO-CHEMICAL ENGINEERING CO LTD 


“WETHERBY” QUEENS ROAD WEYBRIDGE SURREY. Phone WEYBRIDGE 3891. Associcted with Electric Furnace Co Ltd -Electric Resistance Furnace Co Ltd 
186 
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~ Fressing on to the 


DMILLION / 


Clifford presses have already produced 
since the war more than 4 million Steer- 
ing Wheels for every type of vehicle. We 
are able to offer either of the two 
latest moulding methods — vulcanite or 
thermo-plastic injection. 


Pressure 
Die-Casting 


in Zinc Base Alloy and Aluminium is 
another fast growing side to our activities. 


/ 


CURES : CONSULT CLIFFORDS: 


COVER: 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 
A member of the 


Clifford Group of 
Companies. 


WhiteAd 1964 
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By kind permission of H. J. Mulliner & Co, Ltd. 


bred 2 YOY JOP 


Built on this Bentley chassis by H. J. Mulliner & Co. Ltd., the 
Continental Saloon makes the fullest use of T.1. Aluminium and its technical 
suitability for motor car body construction. Here is lightness, 

grace and durability—a design of today in the material leading to more 
general use in the cars of tomorrow. Here is ease of fabrication 


once more demonstrated by those who . 


T. I. ALUMINIUM LIMITED, 


REDFERN ROAD TYSELEY BIRMINGHAM 11 +» TELEPHONE: ACOCKS GREEN 3333. 


ONE OF THE LARGEST FABRICATORS OF ALUMINIU) ALUMINIUM ALLOY SHEET, 


RIP, PLATE, EXTRUSIO? UBI A @ comran’ 
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Plan your 
future models 


AC OIL FILTERS AC SPARK PLUGS 


AC AIR CLEANERS AND 
SILENCERS 





AC INSTRUMENTS 


VIRTUALLY EVERY BRITISH CAR has one or mor 
AC Components designed into it on the drawing- 
board. We'll gladly help you plan a new design or 


modify an existing one. 


Write to: 


AC-DELCO DIVISION OF GENERAL MOTORS LTD., DUNSTABLE, BEDS. 


Telephone: Dunstable 1166. And Broadgate House, Coventry. Telephone: Coventry 40491 


AUTOMOBILE ENGINEER, March 1955 





gag 
c multi-drilling ° 


awn 
Let 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


pianeeiae FIN 
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‘That’s 
all 
there Is 


Pe: 





to mounting a 
needle 


bearing’ 


Any man or woman in your plant can installa 


Torrington DC Needle Bearing quickly and accurately. Just a 
simple operation on an arbor press, and you build high 
capacity anti-friction performance right into your product 
The Needle Bearing is simplicity itself —its drawn and 
hardened outer shell, when pressed into a recommended housing 


bore, serves as its outer race and retains a full complement of 
precision needle rollers. 


No inner race is needed on hardened shaft 
For its size and weight this unit-construction bearing has a 
higher radial load capacity than any other anti-friction bearing 
Think of these advantages for your product : Compact, efficient 

design... the Needle Bearing’s small size permits reductions 
in the size and weight of related parts 


Effective lubrication . 
turned-in lips of the outer 


. the 
hell retain lubricants and he)p 
ensure long service life. Low initial cost 


.. you can install Needle 
Bearings for little more than the cost of plain bearings 


Let us show you how Needle Bearings can solve 


your anti-friction problems. 


TORRINGTON ////)/; BEARINGS 


Now available from our English factory. 
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TORRINGTON NEEDLE BEARINGS 


ncorporated in the LAYCOCK-DE 
NORMANVILLE OVERDRIVE 


is me 


which 
wa production fitment 

AUSTIN HEALEY 100 
BRISTOL 406 


in the the 


HUMBER HAWK 
JAGUAR MK VII 


the 
tive the 
JENBEN INTERCEPTOR and 41 and 


the SUNBEAM-ALPINE SPECIAL 
as well being provided 


“me 


as an optional extra on nearly all 
high performance British Cars todas 











THE rORRINGTON 
Work 


London Office 


COMPANY LTD 
rorrington Avenue Coventry) 


7-10 Eldon Street, E.C.2 





For production of 


CRANKSHAFTS 


of every type 


THE NAME IS _ | 7 
LAYSTALL ENGINEERING COMPANY LIMITED 


Crankshaft Works, GREEN LANE, ALDERSLEY, WOLVERHAMPTON. Tel. Wolverhampton 52006 
Head Office: 53, Great Suffolk Street, London, S.E.1 
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continuous 
COPPER BRAZING?+ 


PUBRNACES with 








Birlec Limited can now offer continuous 
copper brazing furnaces with removable 
non-metallic elements as standard equip- 
ment. Extensive production trials have 
taken place and the following advantages 
proved :— 


* Element replacement is easy and can 
take place, if necessary, while the 
furnace is in operation. 


Element replacement does not involve 
rebricking, and expensive downtime is 
thus reduced. 


Element life is no shorter than with 
conventional nickel-chromium resistors. 


For brazing a small part to a 
large article, induction heat- 
ing equipment is the answer; 
localised heat means no 
wasted heat and a “machine and 12” furnaces ; may we send details? We 
tool’ approach to equipment 

design makes the process should also be pleased to arrange a visit to 
ideal for quantity-production 
methods 


Designs are completed for standard 6”, 8” 


our Heat Treatment Division, near the main 


works in Tyburn Road, where test pieces can 

Illustration left: A standard 

5kW unit, for brazing carbide be brazed in a furnace of this type 

tooi tips; photograph by 

courtesy of EDIBRAC LTD., 

Broadheath, Cheshire, manu- 

facturers of Tungsten Carbide 

products 


cPerrnp GO) OR -* SIAM IR EGH AM ° £87 ) 


also LONDON SHEFFIELD GLASGOW - NEWCASTLE-ON-TYWE Se’ 


gm/B 2144.54 Member of the AEA Group of Companies 
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Let a Cossor Oscillograph 


supply the answer 


Looking for B.H.P.? 


(Photograph by courtesy of the Autocar) 
Messrs, Weslake & Co, Ltd. use a Cossor Double Beam Oscillograph to investigate the performance of an Internal Combustion Engine 


The Automobile engineer is presented with many problems mechanical function is made possible. Using a Cossor 
in the design and early proving stages of a new engine. A Double Beam Oscillograph any two mutually dependent 
satisfactory solution to these problems can found only motions may be simultaneously examined and the effect 
after an accurate analysis has been made of the many of adjustment of one on the other instantly noted. Models 
variables involved. By means of simple transducer 1052, 1035 and 1049 are very suitable for such 
elements, the cathode ray oscillograph can resolve every investigations and photographic recording equipment is 
kind of mechanical movement into graphical form so available when a permanent record of the oscillograph 


that precise evaluation and measurement of a complicated traces is required. 


( is \ \ () R ELECTRONIC INSTRUMENTS 


The Technical Advisory Staff of the Cossor Instrument Division is always at your service 


Please address enquiries ¢ 
A. C, COSSOR LIMITED, INSTRUMENT DIVISION (DEPT 49), HIGHBURY GROVE, N.5. 


Telephone: CANonbur 4 (23 lines) Telegrams: Cossor, Norphone, London Cables : Cossor, London. 
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C 7 
HYDRA uv OE anclowt 


gives high performance on turbine casings 


These versatile and powerful machines, with hydraulic at B.T.H. RUGBY 


control and pre-selection of feeds and speeds, show 
outstanding results wherever they are installed. Capacity is 
4in. from solid in cast iron and 34in. in steel. There are 22 
speeds, 11 to 1,450 r.p.m. and 18 feeds, 8 to 540 r.p.i. Sizes from 
5 ft. to 12 ft. spindle radius. 


JAMES ARCHDALE & CO. LTD. BIRMINGHAM, 16 @ SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY 
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()hoitboys’ |\lelodiou ))inging 


at Sunday night service may well soften the Managing 


Director’s steely heart and make even the toughest Buyer 





bite his lip, but by Monday morning ten o’clock in 


the office things are back to normal and hard facts 





count more than soft answers — and neither of ’em 
turneth away wrath! Fortunately our products sell 
on their merits, and have done so for many years— 
in fact for close on fifty years we’ve been making 
such things as Trim Assemblies, Seats & Squabs, 


Hoods, 





Cushions, Side Screens, Tilt Covers for 
















lorries and W.D. Vehicles and so on (pretty well 
anything in canvas in fact), and supplying firms 


whose names are the very history of the Motor 








Industry. We're proud to have such customers 
on our books — and prouder still that we’ve had a 
good many of them since the wheels first began to turn. 
We may not be a large firm—about 150 on the payroll— 
but we’ve grown up with the Industry—survived and even 
flourished . . . and you don’t do that in the Car Trade 


unless you're turning out a good job at the right price! 


lV 


‘loventry |) llotor Slundries 


COVENTRY MOTOR AND SUNDRIES CO LTO 
SPON END, COVENTRY. TEL: COVENTRY 64908 



































Cogent 
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The lightness, strength and durability of ‘Kynal’ buses supplied to the Yugoslav Air Transport Service 


wrought aluminium alloys make them ideal for many by A.C.V. Sales Ltd. The bodies were constructed 


applications in road vehicles. by Strachans (Successors) Ltd., of London, using 


Here, for example, is one of a number of single-deck *‘Kynal’ M39/2 extrusions and sheet. 


AY NAL 


WROUGHT. ALUMINIUM ALLOYS 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


M.4439 
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FROUDE 


HYDRAULIC 
DYNAMOMETERS... 








AS SUPPLIED TO 
THE FORD MOTOR COMPANY 
AT DAGENHAM 


One of a battery of directly-reversible Froude Hydraulic Dynamometers, 


size D.P.X.R.4, testing their latest diesel engines. 
N Ve One engine is on test while another engine at the opposite end is being 
prepared in readiness. 


« nome feenon end ‘Froude’ ere registered trade marks of the Company) 


HEENAN & FROUDE LIMITED @ WORCESTER @ ENGLAND 
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Of open front 

design and built 

to Metric specifications, 
primarily for users of the 


Continental type of machine. 


Chuck capacity: 


Round 0.71 
Hexagon 0.63 
Square 0.51 


Maximum Bar Feed:75 2.95 


Time to make one piece: 
(secs.) 2 to 561 


R.P.M. of Workspindle 
40 to 4500 


Motor Drive 5 h.p. 
1430 r.p.m. 
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x FLEXIBLE 
TUBING 


For the conveyance of 
all hydro-carbon fuels 
and oils, suds, oil-borne 
and water-borne 
coolants, gases, etc. 


~~ 


ae ww 


+ 
PaO Ome - 
enemy a ng 


Suitable for pressure or 
vacuum. Ideal for 
Machine-Tool Hydraulic 
feeds. Supplied, com- 
plete with suitable end 
fittings, in required 
lengths and bores. 


- — | { im | | 
SUPERFLEXIT 
CTA SL fat “IL AE 


QA ELECTRICAL 


%s ie 


Wm, CONDUITS 


Oil-proof and water- 
proof Flexible Electrical 
Conduits are made in a 
range of standards suit- 
able for all electrical 
purposes where perfect 
protection is desired, 
with maximum flexibility 
and current continuity. 


rm aaa 
« + al 


- 
< 














Insist on the Flexible 
Tubes with the 25 year 
reputation for quality. 





Write stating your requirements to Dept. A.E. 





“Weconsvoine’ SUPERFLEXIT LTD - TRADINGZESTATE - SLOUGH - BUCKS 
problems. Telephone : Slough 24561 (5 lines). 


THE 
SUPERFLOCTOPUS 
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GAS 
CARBURISING ..4 
GEARS 





at David Brown & Sons 


(Huddersfield) Ltd. 











Machine and traction gear components are gas 
carburised in these two Birlec pit furnaces at 
the Park Works, Huddersfield, of David Brown 
& Sons, Efficient operation, low operating costs 
and controllable case depths characterise this 
range of standard equipment—borne out by the 
increasing number of installations throughout 


the engineering industry 


Associated with these gas carburisers are a pit 
tempering unit (VFC 2624) and an endothermic 
atmosphere generator; this generator supplies 
the ‘‘carrier’’ for the carburising gas. 
standard designs of furnace, however, are also 
Other hardening problems are best available for the ‘drip-feed’ system, utilising an 
solved by high frequency induction methods 
on which our specialist Induction Heating 


inexpensive carbonaceous liquid 


Division will gladly advise. Catalogue No. 70 on Gas Carburising has recently been revised ; may we send you a copy? 


BIRLEC LIMITED 


ERDINGTON BIRMINGHAM 2418 


Also LONDON, SHEFFIELD, GLASGOW and NEWCASTLE-ON-TYNE. 


9m/B.2158. S4a Member of the AEA. Group of Companies 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 











i 
| DONCASTERS © 
a i778 I) D is 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS * DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 























7% 
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In the motor car industry 
you'll find Meadowfelt 
working for its living. 


ge 6S 


Meadowfelt is at work in factories all over the country, as 

filters, seals, gaskets, washers, joints, shock-absorbing mountings 
—and in a hundred and one other applications. 

Meadowfelt can be made to your precise specifications; it 

can be made as hard as a board or as light as thistledown; 

it can be die-cut or punched; it is invaluable in packaging. 


Make Meadowfelt work in your industry. You'll find it pays. 


versatile... 
VUE LL hard-working... 
economical 
Kidderm ler, ONG WN A4DOW FELT CoO., KIDDERMINSTER 


Order from 
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hypoid differential 


/ 


ENSURES INCREASED PASSENGER COMFORT 
COMBINED WITH MAXIMUM SILENCE 


Due to the ‘‘Below Centre’ Pinion 


eliminating the need for floor tunnelling 


RANGE FOR |} to 34 LITRE CARS 


THE MOSS GEAR CO LTD CROWN WORKS TYBURN BIRMINGHAM 24 


‘Phone : ERDington 1661-6 
Grams: Mosgear Birmingham 
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ver compact, rrexibie, untastins POE 


Where space is a limiting design factor and the requirement 
is for a unit which is capable of producing power out of all 
proportion to its small size—in a great many cases the 
solution is to install a Plessey High Pressure Hydraulic 
Pump. Current applications of this pump in heavy duty 
agricultural and engineering equipment are as varied as 
they are numerous—and if the day-to-day increase in new 
users is any guide, there is a wealth of possibility for the 
Plessey Hydraulic Pump in industry as a whole. 


These important products... 


BOOK PRESSES - BRAKE SYSTEMS - DIESEL AND GAS TURBINE ENGINES 
- EARTH MOVING EQUIPMENT - SAUSAGE MAKING MACHINES 
28 - CEMENT MIXERS - CRANES - METAL DRAWING MACHINES 
~ TOOLS - INJECTION MOULDING MACHINES 








which involves hydraulic power, get in touch with Plessey — 
the answer — simply, efficiently and economically. 


y re sath pany Limited + lUford - Essex 
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The care is there... 


in every =). 9 bearing 


In the Skefko Mechanical Test Laboratory is a battery of fatigue-testing 
machines in which bearings are run continuously at speeds and under loads 
far in excess of norma! operation. This is one method used to determine 
accurately the life and load carrying capacities of S{US!P’ ball and roller 
bearings . . . and is typical of the care and thorough attention to detail that 


lies behind the manufacture of all S1USi" products. That is why you can rely 


on every Si0SiP" bearing to give long and satisfactory results in service. 


THE SKEFKO BALL BEARING COMPANY LIMITED * LUTON ° BEDS. 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 


BALL, CYLIWORICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER. 





G 105 
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Personnel Recruitment 


HEREAS in the past an industrial organization 
relied almost wholly upon recruitment from the 
locality in which it was situated, to-day there is 
evidence that recruits are being sought from 

farther afield. For example, in recent weeks there has 
been a series of advertisements in The Manchester 
Guardian dealing with the possiblities open in various 


large and medium scale industrial organizations. Among 
others, the advertisers include British Motor Corporation, 
e Avon 


Joseph Lucas Ltd., British Oxygen Co. Ltd., 
Rubber Co. Ltd., and General Electric Co. Ltd. One point 
that emerges from all the advertisements is an obvious 
desire to recruit boys and young men with higher 
scholastic attainments than their pre-war counterparts. 

That all the firms taking part in the campaign have 
adequate training schemes for recruits of all classes is clear. 
In fact, any boy leaving school or young man leaving 
university can feel assured of being afforded every 
assistance towards making the fullest possible use of any 
talent he may possess. This is all to the good. Every 
entrant can be sure of acceptance into a grade for which 
his scholastic training fits him, and yet even those who 
enter at the lowest training grade have the assurance that 
they will be given the opportunity for promotion to higher 
grades if they show the necessary ability and application. 

It is not, however, in its effect on recruitment for the 
shop floor that this campaign is important. What is vastly 
more important is to attract the boys who have continued 
their education to obtain the General Certificate of 
Education at advanced level and young university 
graduates. The immediate financial rewards offered to 
both types are adequate; they may, in fact, be described 
as generous, since the recipients are trainees who are 
economic liabilities, not assets. 

Some conception of the importance that is now given 
to this subject may be gathered from a brief résumé of the 
schemes operated by Joseph Lucas Ltd. Trade, engineering 
and laboratory apprenticeships are available for those who 
wish to become tradesmen and technicians. These 
apprenticeships last for five years and start in the Lucas 
engineering schools. 

Public and grammar school boys, with a General 
Certificate of Education at advanced level are offered, on 
the completion of National Service, a General Adminis- 
tration Course that extends to two or three years. During 
the third year there is specialization. 


MARCH, 1955 


Price 3s. 6p. 


There are post-graduate courses, lasting two years, for 
arts and sc.ence graduates. Arts graduates are given a 
standard ome year course in general adm-nistrat.on, 
followed by a year of specialized training. Engineering 
graduates take a practical engineering course for the first 
year, during which they spend five months in the 
Company’s engineering school. In the second year, they 
cover the adm.n‘stration departments of the organ-zation. 

As soon as a trainee’s particular interests are revealed, 
specialist instruction is given. Nor does training end at 
the completion of the apprenticeship, since supervisory 
and management training continues at the Company’s 
residential training college associated with the courses at 
the various factories. In addition, opportunities are 
provided for promising students to attend external courses 
in technology and management in this country and 
overseas. 

There is little doubt that continued progress in the 
automobile and ancillary industries will increasingly 
depend upon management and technologists. It is, 
therefore, encouraging that so many organizations are now 
running schemes that will first attract the right type of 
recruit and then give the training which will develop the 
recruit’s potentialities. 


Commercial Vehicle Suspension 


OR some time, it has been increasingly apparent 

that conventional suspension systems employed in 

almost all passenger-carrying commercial vehicles 

leave much to be desired. However, some manu- 
facturers have shown the way to improvement, notably the 
Birmingham and Midland Omnibus Co. Ltd., and the 
London Transport Executive working in conjunction with 
A.E.C. Ltd., while on the Continent, some vehicles have 
been fitted at the rear with Gregoire assister-spring type 
suspensions and anti-roll bars. ¢ primary function of 
the Gregoire system is to compensate for changes in the 
load carried by the vehicle. It also helps a little in 
increasing roll stiffness, but this effect, in most instances, 
is small and decreases as the load carried is increased. 
Therefore, if a softer than normal suspension is required, 
an anti-roll bar is generally an essential adjunct to the 
system. 

The main problem involved in the search for softer 
suspension is to avoid substantially increased costs in 
both manufacture and maintenance. It seems that some 
increase in first cost is unavoidable if better results are to 


u 
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be obtained. Intelligent design to ensure that servicing 
operations can be readily performed may well do much 
to offset the effects of increased complexity on main- 
tenance costs. There are also secondary advantages. 
Suspension systems giving lower frequency characteristics 
undoubtedly considerably reduce fatigue loading in the 
vehicle as a whole. This, together with the adoption of 
chassisless forms of construction, with which there are no 
differential or wracking loads between the frame and 
body, leads to a considerable economy so far as main- 
tenance of the main structure is concerned 

Naturally, in surveying the possibilities for improve- 
ment, manufacturers are studying private car suspension 
systems of all types. While such a study may furnish a 
valuable background of information concerning the general 
principles of independent suspension and ride control, it 
is still essential to give due weight to considerations 
peculiar to commercial vehicle suspensions. As in private 
cars, considerable advantages can be gained by the adoption 
of independent front suspension. In some layouts it gives 
more room for the engine installation. Furthermore, 
almost invariably the spring base is greatly increased 
because, with conventional semi-elliptic leaf spring arrange- 
ments, the necessity for providing clearance for the wheels 
at full lock seriously limits the distance between the 
springs. 


Front suspension 


The double transverse wishbone and coil spring type 
of front suspension that is so widely used on private cars 
is not necessarily the best for commercial vehicles, 
although it has advantages in that the whole suspension 
unit can be mounted on a readily detachable cross member. 
Nor does it present any difficulty so far as the provision 
of clearance for the wheels at full lock is concerned. 
Initially, this type of suspension on cars was developed 
with metal bushes at the pivots. This was satisfactory 
until chassisless construction was adopted and the problem 
of noise reduction arose. Then it became necessary to fit 
rubber bushes, which incidentally have the advantage of 
not requiring lubrication. The flex.bility of these bushes, 
coupled with that of the wishbone links, in some instances, 


has been found to give adverse steering and tyre wear 
characteristics and it has been necessary to introduce 
additional links to react brake torque and drag loads. 

In commercial vehicles, where loads are so much greater, 
and particularly in vehicles for export to countries where 
high average speeds are maintained over rough terrain, it 
seems likely that a different form of suspension linkage, to 
give greater stiffness, will be necessary. Stiffness can be 
obtained, of course, by increasing the cross sectional 
dimensions of the links; this is not only contrary to the 
current trend towards weight reduction, but it also 
increases the unsprung weight, an undesirable feature. It 
would appear that a better course to adopt would be either 
to employ a wishbone link system with pivot points spaced 
wider apart on the vehicle structure, or to arrange the 
links so that one pair positively reacts the side loads and 
the other pair the drag loads and brake torque. This is 
not necessarily the only answer to the problem. Certain 
engine installation layouts and the relativel® great length 
of commercial vehicles might make practicable in some 
instances, a leading or trailing link arrangement of a type 
that is impracticable in private cars. 


Rear systems 


At the rear also, the main requirement is, of course, to 
reduce the natural frequency without sacrificing roll 
stiffness, but the problem is entirely different from that of 
the front suspension. The final drive has to be accom- 
modated, and is necessarily fairly heavy. Few manufac- 
turers would be prepared at present to go to the expense 
of fitting a swinging half shaft arrangement if it can 
possibly be avoided. The layout employed in the London 
Transport bus, as described in the February 1955 issue 
of Automobile Engineer, is particularly good, but is not 
the only solution. For instance, several variations of this 
scheme, with torsion bars instead of coil springs, perhaps 
of the lam.nated type, can be visualized. The first 
impression when studying torsion bar springs, is that their 
end attachments make them more expensive to install than 
coil or leaf springs. However, this is not necessarily so 
with chassisless construction, since the structure necessary 
to carry these end attachments may be simpler. 
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VINCENT INDUSTRIAL ENGINE 


An Exceptionally Well Designed 75 cm’ Two-Stroke Unit 


T is usual to think of industrial 

engines as being heavy diesel units 

with bore and stroke dimensions in 
terms of feet rather than inches. 
However, there is an ever-increasing 
demand for small power units suitable 
for marine applications and for driving 
pumps, and air compressors for paint- 
spraying equipment. In the agricul- 
tural and horticultural fields, engines of 
this type are used for cultivators, milk- 
ing machines and lawn mowers, etc. 

To meet this demand, Vincent 
Engineers (Stevenage) Ltd. are devel- 
oping a range of small, spark ignition, 
two-stroke units of 75cm* and 
150cm* swept volume. The 75 cm® 
version is in single cylinder form, and 
the 150 cm‘ units are of twin cylinder 
layout. The twin cylinder units can 
be supplied in parallel, V-, or hori- 
zontally opposed forms, according to 
requirements. Nearly all the com- 
ponents are common to the whole 
range. The manufacturers state that 
the single cylinder units will be in full 
production in March, 1955. 

Although Vincents are perhaps best 
known for the manufacture of high 
quality motor cycles, for many years 
they have been making components 
for a wide range of engineering pro- 
ducts. As a result, they have gained 
extensive experience of exceptionally 
good quality work, such as _ is 
demanded, for example, by the aircraft 
industry, as well as of production on 
a large scale for the automobile and 
other industries. It is not 
surprising, therefore, that 
there are some novel features 
in their new industrial 
engine. 

In studying the market 
for small industrial engines, 
they came to the conclusion 
that the designs of most of 
the two-stroke engines cur- 
rently available for indust- 
rial applications have not 
kept pace with the rate of 
engineering progress. In 
fact, there is little difference 
between these units and 
models produced in the 
early 1920’s. Therefore, it 
seemed that there was room 
for an entirely new design, 
aimed at avoiding the well 
known shortcomings of two- 
stroke engines in general. 

The fundamental requirements that 
had to be met are as follows: For such 
a small engine, many of the com- 
ponents have to be manufactured to 
closer tolerances than for a larger one. 
Despite this, they must be easy to 
manufacture, for low cost is even 
more important in units of this size 
than in larger ones. Light weight and 
compactness are also essential, because 





SPECIFICATION 


Single cylinder, spark ignition, two- 
stroke unit. Bore and stroke 43 mm by 
50mm (7:693 in by 1-97 in). Swept 
volume 75cm*® (11°6in*). Maximum 
b.h.p. 1:28 at 2,500 r.p.m. Maximum 
b.m.e.p. and torque 45:85 Ib/in* and 
3-1 Ib-ft at 2,000 r.p.m. Compression 
ratio 6:1. Air-cooled Flywheel 
mounted fan optional. Head, barrel, 
crankcase, ignition housing all finned. 
Magneto type ignition. Rotating magnet 
keyed to crankshaft. Stationary coil 
Rotating cam keyed to crankshoft 
Contact breaker mechanism mounted 
on base-plate bolted to laminations 


Condenser incorporated in system. 
Spark plug: K.L.G. F20. Built-up 
crankshaft. Method of starting: rope 


on flywheel pulley. Fuel tank capacity: 
1 quart. Fuel consumption: 1 pt/b.h.p.- 
hr. The petrol: oil ratio is 24:1. 
Carburettor: B.E.C. float type. Dry 
weight, including fuel tank, silencer 
and mounting brackets : 24 Ib. 





portability is a primary requirement 
for many applications. Another desir- 
able characteristic is easy starting 
when the engine is hot or cold, and in 
all climates. This is not a common 
attribute of two-stroke engines. Since 
servicing is likely to be done by 


unskilled personnel, the unit has to be 
easy to dismantle and assemble, and 
all nuts and bolts must be 
accessible. 


Admittedly, 


readily 


there is difficulty in 





A horizontal arrangement of the Vincent industrial engine of 


incorporating all these features in a 
two-stroke engine, but this type does 
appear to offer the best prospects of 
a good compromise between the con- 
flicting requirements. The elimination 
of valve gear makes a noteworthy con- 
tribution to compactness and light 
weight. It also simplifies the main- 
tenance problem and represents a 
marked economy, so far as prime cost 


is concerned, by comparison with 
engines with valve gear. 

Perhaps one of the more serious 
disadvantages of many _ two-stroke 
engines is that they are sometimes 
difficult to start and do not run 
smoothly and efficiently under light 
load. This difficulty arises because, in 
these circumstances, there is only a 
small pressure differential between the 
exhaust and induction systems, so 
scavenging and charging the cylinder 
are not effected rapidly enough; con- 
sequently, there is a tendency to mis- 
fire on alternate strokes, that is, to 
four-stroke. However, these problems 
evidently are not insurmountable, for 
the manufacturers state that they have 


largely overcome them by careful 
design and development work. 
For ease of starting, a rotating 


magnet type of magneto is employed. 
This eliminates completely all the 
pick-up brushes and slip rings asso- 
ciated with rotating coil types. More- 
over, the rotating magnet tends to be 
more robust than a rotating coil 
assembly and, therefore, is more 
suitable for operation at high speeds. 
It is stated that the magneto employed 
on this engine produces an intense 
spark at very low r.p.m., which doubt- 
less is partly due to the employment 
of a magnet of the best quality. This, 
together with careful mechanical 
design and good carburation, ensures 


instant starting under all conditions. 
The same features give the unit 
smooth running character- 
istics and have largely 


eliminated the tendency to 
four-stroking. 
One of the 
design features 
smooth running and easy 
Starting is the precision 
machining of the gas ports 
to maintain accuracy of size, 
shape and location and to 
ensure good flow charac- 
teristics. This is also an 
important factor in main- 
taining the maximum power 
output throughout the life 
of the engine. Another 
feature that leads to smooth 
running is that all the rotat- 
ing and reciprocating parts 
except the interior surface 
the die-cast pistons are 
machined to maintain a high 
degree of balance. The crankcase 
volume is reduced to an absolute 
minimum to ensure that crankcase 
compression is as high as possible. So 
far as starting when the engine is hot 
is concerned, the generous finning 
round the crankcase helps by keeping 
that component cool, 
These desirable qualities are 
examples of the benefits obtained by 


mechanical 
leading to 





a bold policy of accurate machining 
and using good quality materials and 
components where they are justified, 
despite the extra cost involved. There 
are other examples of this policy: one 
is the use of a good quality cast iron 
for the counter-weight, another is the 
adoption of aluminium for so many of 
the castings, and a third is the fitting 
of a really effective silencer. 

Manufacturing costs have been 
reduced to a minimum by careful 
design for ease of production. For 
example, the connecting rods are flat 
steel stampings, which can be ground 
readily to close tolerances on a turn- 
table machine. In this way, their 
weight can be accurately controlled 
The counter balance weight, also, is a 
simple flat component that is easy to 
produce to accurate limits. A simple 
mainshaft is employed so that it can 
be centreless ground. The crankcase 
and cylinder barrel are in one piece 
and are made by the shell-moulding 
method to give a good finish. 

An engine has recently completed 
two 500-hour tests at maximum out- 
put. At the end of the first run, the 
power developed was slightly greater 
than at the beginning of the test. 
Doubtless, this was due to a general 
running in and freeing of tight bear- 
ings. Examination of the components 
after stripping the engine showed that 
wear had been negligible except on 
one component. 

The defective component was the 
crank pin, It was unaffected for 
one-third of the distance from 
the face of the counter-weight, 
but the case had flaked over the 
outer two-thirds of its length. 
This was attributed to the fact 
that the core material was not 
strong enough to support the 
case, so a new pin of En 36, 
instead of En 32, was fitted and, 
in the subsequent 500-hour test 
on the same engine, neither this 





In the Vincent 75 cm® capacity industrial engine 
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Engine performance curves 


component nor any other gave trouble. 
Part of the development programme 
now in progress is to get even greater 
power output from the unit, although 
that already obtained is good for this 
type of engine. 

Unlike most four-stroke units, this 
two-stroke engine develops its maxi- 
mum power at slow speeds. In fact, 
its maximum output is 1-28 b.h.p. at 
2,500 r.p.m. This gives a mean piston 
speed of only 850ft/min. Therefore, 
bore wear should be low. For ease of 
servicing, all parts are readily acces- 
sible. By undoing only 15 nuts and 
screws, the cylinder head, connecting 
rod, crankshaft, flywheel, carburettor, 
inlet stub, petrol tank and exhaust 





























simplicity of servicing operations 
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system can be removed and the magneto 
dismantled except that the lamina- 
tions, coil, condenser and contact 
breaker remain attached to the inner 
bearing housing. 

Air cooling has been adopted to cut 
weight and size to a minimum. Pro- 
vided the unit is moving, even at the 
slow speed of a lawn mower, cooling 
is adequate without a fan. However, 
for stationary applications, a simple 
pressed steel fan is mounted on the 
flywheel. This is adequate without 
any form of shrouding because of the 
high thermal coefficient of aluminium 
alloy that is used for the cylinder head, 
barrel and crankcase. 


General description 

The aluminium alloy cylinder barrel 
and crankcase are cast integrally. This 
saves machining, simplifies assembly, 
improves heat flow and makes the unit 
more rigid than would otherwise be 
practicable. Two covers are fitted, 
one on each end of the cylindrical 
crankcase. These covers are spigoted- 
in to locate them radially. They are 
shaped in such a way as to reduce to 
a minimum the volume in the crank- 
case and thus to give a high degree of 
crankcase compression. 

One of the covers is of cupped form 
to project into the crankcase. A large 
diameter recess is cast in its inner end 
to clear the path of rotation of the 
end of the crank pin assembly. The 
inner face of the other cover is flat, 

and is just clear of the integral 
crank web and counter-weight. 
This cover houses the ball thrust 
bearing that axially locates the 
crankshaft assembly. Since the 
clearance between the covers 
and the rotating components in 
the crankcase is only about #; in, 
the dimensions between the 
crankcase joint faces and the 
inner faces of the covers, as well 
as the axial location of the shaft 


the components are designed for ease of production to close tolerances and for 
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assembly, have to be accurately 
controlled. 

The crank assembly is overhung 
mounted in two bearings. One is the 
ball thrust bearing, already mentioned, 
in the crankcase cover, and the other 
is a roller bearing in the end of a cup- 
shaped casting, which encloses the 
magneto as well as forms the bearing 
housing. Thus, the magneto is 
between the two bearings. 

This overhung crankshaft arrange- 
ment has, of course, been adopted to 
reduce the crankcase volume to a 
minimum. It also has the advantage 
that only one seal is required round 
the shaft, instead of two, as would be 
necessary were the crank straddle 
mounted between two bearings. More- 
over, with a fabricated crankshaft, 
there is less likelihood of relative 
movement between the components; 
if the engine is stopped suddenly, 
for example, by a stone in a 
lawn mower, misalignment frequently 
results when there are two crank webs 
on a built-up shaft. Such a mishap 
often passes unheeded and the con- 


alignment cause rapid wear 
and may lead to loss of 
goodwill. 

The integral crank web 
and counter-weight is of a 
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The cylinder block and crankcase assembly, exhaust system 


cast iron. It is incorporated to give 
good slow running, but need not be 
fitted if the engine is used to drive 
machinery that acts as a flywheel. 
Axial location of this assembly is 
effected at the ball thrust bearing, the 
outer race of which is pulled against a 


™ 





high tensile cast iron. It is 





pressed on to the end of the 





4in diameter En 16T shaft. 
The crank pin, which is of 











En 36 case hardening steel, 
is pressed into the web. An 
interference fit of 0-0031- 
0-004 in has been adopted 
for the shaft and 0-002- 
0-003 in for the crank pin in 
the counter-weight. 
Between the inner race of 
the ball bearing and the crank web is 
a distance ring. Outboard of this 
bearing is the rotating magnet, the 
contact breaker cam, a thrower disc, a 
roller bearing and the flywheel. The 
whole assembly is retained by a nut 
and tab washer on the 4in diameter 
threaded end of the shaft. The 
auxiliary flywheel is of high tensile 


sequent vibration and mis- 
1 


o@ C 


Crankshaft, connecting rod and piston assembly 
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As an alternative to the standard layout, this arrangement is 
offered for mounting the engine directly on the machinery it 


drives 


shoulder in its housing by a ring nut. 
A lip type oil seal is fitted between the 
inner periphery of this ring nut and 
a sleeve extension of the magnet 
housing. 

The outer race of the roller bearing 
is pressed into its housing and is not 
positively located axially relative to 
the inner race and roller assembly, 


% 





and carburettor 


which are therefore free to float to 
allow for thermal expansion. This 
roller bearing is packed with grease 
on assembly. Accurate alignment 
between the two bearings is provided 
for by a spigot at the joint between the 
two covers that form their housings. 
The distance between the 
bearing centres is approxi- 
mately 2} in. 


Four jin diameter bolts 
are passed through the 
crankcase to secure the 


covers to it. The covers are 
so designed that they can 
be fitted to either side of 
the crankcase to suit the 
requirements of any par- 
ticular application. More- 
over, they can be assembled 
in any of four positions by 
turning them through inter- 
vals of 90 deg, so the 
cylinder can be arranged 
vertically above the crank- 
case, horizontally on either side or 
vertically below it. These modifica- 
tions can be carried out by the 
customer provided he has equipment 
to cut a new keyway in the crankshaft 
to make the necessary alteration to the 
magneto timing. 

A Ticonal magnet, supplied by 
Mullard Ltd., is employed. It is 





Magneto assembly and its casing 


enclosed in a zinc die-casting to 
protect it against rough usage in the 
event of the unit being dismantled by 
unskilled hands, It has been found 
that even after this magnet has been 
deliberately misused grossly and kept 
under adverse conditions, it retains its 
magnetism and still gives satisfactory 
service in the engine. 


Crank pin and connecting rod 
assembly 

The outside diameter of the En 32B 
crank pin is 0-723 in. A hole is drilled 
axially in this pin and is tapped to 
receive a «in diameter countersunk- 
socket-screw that secures the big end 
retaining plate. This plate is circular, 
and machined radially in its periphery 
are three slots spaced 120 deg apart. 
The slots are incorporated to allow 
lubricant to enter the bearing. A 
in diameter peg is driven into a 
hole drilled through the plate and into 
the end of the crank pin. This is to 
prevent relative movement between 
the plate and the crank pin, which 
would cause the screw to work loose 
The head of the countersunk-screw 
blanks off the end of the hole and 
thus prevents the peg from coming 
out. At the edge of the countersink in 
the plate, a small slot is milled, and 
the screw is locked by punching a 
small portion of the periphery of the 
head into it. 

A simple connecting rod made of 
is in thick, En 32 strip is employed. 
Fifteen ss in diameter rollers run 
directly in the rod and on the pin 
Both the pin and the bore of the big 
end are case hardened. A _ phosphor 
bronze bush of substantial proportions 
is pressed into the small end. Its 
principal dimensions are: }4 in outside 
diameter by 4in inside diameter by 
0-575in long. Two in diameter 
holes are drilled diametrically through 
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the bush, one each side of the con- 
necting rod, to assist lubrication. The 
reason why the bush is of relatively 
thick section is, of course, that its ends 
are unsupported, and therefore would 
otherwise tend to bell-mouth. 


The piston assembly 

lhe Hepworth and Grandage 
Kaseit gudgeon pin is }4in outside 
diameter x #2 in inside diameter. It is 
retained by wire circlips in the cross 
holes in the piston. In each cross hole 
the bearing length is jin. The ends 
of the pin are machined squarely and 
are not plugged. 

A Hepworth and Grandage 413 
aluminium alloy piston with a slightly 
domed crown is fitted. It carries two 
square-faced compression rings. Their 
dimensions are #;in face width 
0-071-0-065 in radial thickness. The 
depth of the grooves is 0-09 in and the 

ide clearance of each ring in its 
is 0-003-0-005 in. 

Ihe cylinder barrel is shrunk on to 
the cast iron liner, Positive location of 
the liner is effected by a #: in wide X 

in deep flange at the end adjacent 
to the cylinder head. The head is 
spigoted over the flange of the liner 
and is held down by four jf in 
diameter studs. A combustion chamber 
of hemispherical form is incorporated. 
Ihe axis of the K.L.G., F20, 14mm 
spark plug is in line with that of the 
cylinder 

Round the cylinder head and barrel, 
the fins are horizontal and are about 
« in apart. They are, in general, {? in 
to lin deep by yy; in thick at their 
root Smaller fins are incorporated 
round the lower part of the cylinder 
barre! and round the crankcase. A 
simple pressed steel fan can be fitted 
if necessary. It blows air round the 
crankcase and the lower part of the 
cylinder barrel only, so a considerable 


groove 
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proportion of the heat flow from the 
head passes down the barrel. It is, 
of course, a mistake to overcool the 
head, since loss of thermal efficiency 
results. 


Other features 


The carburettor is supplied by the 
Bletchley Engineering Co, Ltd., of 
Slough, Bucks. A special feature is its 
cold-starting device. Beside the float 
chamber is another chamber, and the 
two are interconnected by a duct, 
which is normally closed by a spring- 
loaded needle valve. For cold starting, 
a simple hand-operated control is 
pulled for five seconds to raise this 
needle valve off its seat and allow the 
starting chamber to fill to the level of 
the float chamber. When the engine 
is being started, petrol is drawn from 
this chamber through a jet that is 
larger than the main jet. By the time 
the starting chamber is empty, the 
engine should be running well enough 
to take over on the main jet. This 
carburettor is noteworthy for its 
extreme simplicity: there are no needle 
or pilot jets and so there is no danger 
of trouble due to maladjustment 
during service. 

It has been found that the power 
output of the unit generally is appre- 
ciably more than the 1-28 b.h.p. 
guaranteed by the manufacturers. In 
fact, with prototype engines, outputs 
of 1-4 to 1-6 b.h.p. have been obtained. 
Further development is under way, 
and it is confidently expected that 
even better results will be obtained. 

Conversion to the twin cylinder 
form is effected in a simple manner. 
A modified housing for the magneto 
and crankshaft bearings is fitted. The 
cylinder and crankcase units are bolted 
one on each side of this housing and 
can be arranged side by side, horizon- 
tally opposed, or in V-form. 





AUTOMATIC TRANSMISSIONS 


HE subject of automatic trans- 

missions is discussed by K. S. 

Duncan in an article in the 
Inst. Automotive and Aeronautical 
Engineers Journal, June 1954. The 
author begins by enumerating the 
fundamental requirements of a motor 
vehicle transmission; that is, con- 
trollable torsional coupling or clutch, 
variable ratio torque converter and a 
reversing mechanism. He also briefly 
considers the system which immedi- 
ately preceded the modern automatic 
transmission, namely, the pre-selector 
gearbox used in conjunction with the 
fluid flywheel or fluid coupling. 

As used in automatic transmissions, 
the torque converter is a hydraulic 
unit comprising a pump driven by the 
engine, a turbine driven by oil from 
the pump, and a stator mounted on a 
one-way clutch. These three elements 
are enclosed in a housing completely 
filled with fluid. The design of each 
element is described, and an explana- 
tion is given of how the fluid circulates 


from the pump to the turbine and 
thence through the stator back to the 
pump. Factors determining the force 
of fluid flow are considered, and the 
functioning of the unit is explained by 
examination of the shape of the blades 
in each element. A graph shows the 
characteristics of a combined hydro- 
kinetic torque converter and fluid 
coupling. 

Planetary gear sets are suitable for 
use in automatic transmissions because 
the gears are in constant mesh, and 
ratio changes are effected by the 
operation of slipping clutches or 
braking bands on drums. Hydraulic 
actuating units may be used to make 
smooth, noiseless changes. Diagrams 
show the compound planetary gear 
unit employed in the Ford automatic 
transmission and the controls for such 
a unit 

Control systems are based on 
positive displacement hydraulic cir- 
cuits. Their operation is explained as 
follows: “Signals” are received, by 


the control circuit, from manual pilot 
control, engine speed, drive shaft 
speed, throttle position and induction 
manifold pressure; these signals are 
automatically integrated to produce 
actuations at the control points to 
secure the correct ratio of torque con- 
version and the desired degree of 
coupling in any particular set of cir- 
cumstances. The basic elements in 
the hydraulic circuit are a pump or 
pumps to develop pressure and supply 
the required quantity of oil, control 
valves to direct the pressure and flow, 
and hydraulic motors to produce the 
actuations. 


Current automatic 


examples of 
transmissions are described; the Hydra- 
Matic, as used in Cadillac cars, the 
Ford Mercury Automatic Transmis- 
sion, and the Chevrolet Power-Glide. 
Each description is accompanied by a 


rough classification of the system 
according to the mechanical and 
hydraulic elements that are employed. 
M.1.R.A. Abstract No. 6936. 
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CHASSIS FRAME MANUFACTURE 


Production Methods at John Thompson Motor Pressings Ltd. 


Part I. 


Thompson Ltd., of Wolverhamp- 
ton, first built motor car frames in 
one corner of its boiler works for firms 
no longer in existence. An _ early 
customer was the Rover Company, one 
of the few firms 
requiring frames 
in any quantity 
prior to the First 
World War and 
this association 
has been main- 
tained tothe 
present day. Dur- 
ing this period car 
frames have 
evolved from 
simple structures 
of straight chan- 
nel-section side 
and cross mem- 
bers riveted 
together, into 
relatively complex 
constructions of 
elaborately shaped 
members welded 
up to form a 
single composite 
unit. Modern 
specifications | sti- 
pulate lightness 
and rigidity in a 
frame, requirements that are met by 
reducing the gauge of the material and 
forming most or all structural members 
into some type of boxed section to 
impart the necessary stiffness. 
Commonly, a frame will consist of 


Ae over fifty years ago, John 















































from 100 to 200 component parts, each 
of which will require individual press 
tools in some form or another for 


manufacture, The current Rover frame, 
for example, is built up of 176 parts and 
weighs 


only approximately 220 |b 


Passenger Car Frames 


hitherto conventional front axle beam, 
has led to more elaborate front cross 
members to impart the necessary 
rigidity to the front end of the frame. 
Cross members at other positions have 
also become more complex and must be 
designed — specifi- 
cally to suit the 
chassis layout. 

A major change 
has occurred in 
the method of 
assembly. In the 
past the relatively 
few component 


members 
held 
a few slave 
and 


up. 


were 


together 
bolts 
riveted 
each 


then 
Today 


frame 
specially designed 
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Component parts of a Rover frame 


Generally the side members, the most 
important structural elements of the 
frame, are upswept at both front and 
rear ends to accommodate the suspen- 
sion, The advent of independent front 





wheel suspension, displacing the 
snipcineagy tanning 
| 
— 
a a 
Ricacbinad 
v7) 
5 ~Y 4 f = 
y pea P 
ae: 


4 cacti i abo x 


* a Oh 


which are invari- 
ably welded into 

a composite 
whole. Under 
modern condi- 
tions, the tech- 
making has become 
In order that the 
on the chassis 


nique of frame 
highly specialized 
frame is acceptabdle 
assembly line, the manufacturer 
imposes dimensional and posi- 
tional tolerances. ‘These necessitate an 
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Sections of typical blanking and piercing tool (left) and forming tool (right) 
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intimate initial co-operation between 
customer and producer, special tooling, 
and meticulous care in assembly and 
welding. Production currently includes 
frames and components for Alvis, 
Austin-Healey, Daimler, M.G., Riley, 
Rover and Land Rover, Wolseley, and 
other well-known cars. 


Toolmaking 

All tools are made at the plant in an 
exceptionally large toolroom. For blank 
and pierce and form tools, mild steel is 
widely used for the larger sections, with 
tool steel inserts where necessary. 

The mild steel sections are flame cut 
to approximate shape from slabs or 
billets by B.O.C. equipment and are 
passed to planing machines for the first 
operations of establishing the working 
datum faces. They are then marked out 
for profile and passed to shaping or 
milling machines for the next operation. 
This is followed by the fitting of the 
edge “ steeling ” and finally the various 
sections are assembled on their respec- 
tive bolsters. 

The toolroom is well equipped with 
high class machine tools to enable the 
company to maintain the high standard 
of die-making required by the auto- 
mobile industry. Included in the 
machines is a 6ft x 6ft x 14ft Kendall 
and Gent plano-milling machine 
equipped with vertical and horizontal 
milling head and also a circular table. 
A Cincinnati Hydro-Tel milling 
machine with work capacity 120 in 
28 in is used for die sinking and profil- 
ing. The latest type 20in stroke 
Butler shaping machines with traversing 
heads are also used for profiling. A 
Lindner jig borer capable of working to 
limits of 0-0005 in, with optical equip- 
ment for co-ordinate measurement, is 
housed in a_ temperature-controlled 
room having access doors on both sides 
to admit work of exceptional lengths. 


Presswork 

With the exception of a few machined 
parts all component items are produced 
on presses which range from 25- to 
2,000-ton capacity. The majority of 
parts are produced in two operations, 
blanking and forming, but certain items 
may require a third operation to clip 
the flanges. Further operations, how- 
ever, may be required on some com- 
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Light-gauge fabricated box sections 


ponents according to the design. Wher- 
ever possible, holes are pierced when 
blanking or clipping, or at both opera- 
tions, but in some instances this is not 
practical as their position may be 
affected by the stretching of the 
material whilst forming. In such cases 
the holes are later pierced separately 
or jig-drilled. The larger holes pierced 
in the blank can be used to obtain posi- 
tive location of the part on the form 
tool. Where piercing is done whilst 
blanking, the punches are mounted in 
the blanking die and the dies in the 
blanking punch, as shown in the draw- 
ing of a typical tool. Additionally, shear 
blades may be incorporated to cut the 
scrap metal from the blank into reason- 
able lengths for ease of disposal. 

All car frame parts are cold blanked 
and formed on mechanical presses. The 
largest of these is a specially designed 
British Clearing press, exerting a pres- 
sure of 2,000 tons at 34 in above the 
bottom of its stroke; the point of form- 
ing. It has a total weight of 400 tons 
and the 8}-ton flywheel is driven by a 
150 h.p. motor. The pneumatic cushion, 
providing 500 tons pad pressure, is 
furnished with hydraulic locks. This 
press can accept work up to 29 ft 6in 
long. 

Two other presses are normally rated 
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G—Arc and spot welds 
to exert 2,000 tons pressure at the 


bottom of the stroke. With capacity to 
accept work up to 25ft and 20ft in 
length they are driven by 120h.p. and 
100h.p. motors respectively. Hydro- 
pneumatic cushions each give a pad 
pressure of 400 tons. Typical of the 
smaller presses are 750-ton Clearing 
and 800-ton Wilkins and Mitchell 
presses accommodating _ respectively 
work up to 8 ft and 6 ft in length. Small 
components are produced on mech- 
anical presses having capacities ranging 
from 25 to 200 tons. 

Great pressure is required to blank 
out a complete side member as the 
blank perimeter may be as much as 
35ft in length. The perimeter length 
is an important factor, in addition to 
those of material specification and 
thickness, when selecting a press to 
perform specific work. Conversely, a 
particular press can blank or form a 
straight side frame of greater length 
than that of one with a kick-up. Where 
the blank is so large, or more than one 
blank is cut simultaneously, and the 
pressure needed approaches the rated 
capacity of the press, it is the practice 
to serrate the cutting edges of the 
blanking die “steelings” and give 


“shear” effect to reduce the pressure 
required, 


The angle of shear is 





Arrangements of drawing tool (left) and cropping and parting tool (right) 
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determined by the 
material thickness 
and specification 
and may range 
from = approxi- 
mately 2deg to 
6deg; the larger 
angles being used 
for relatively 
thicker material of 
higher grade. 

Full - length 


punches and die 
sidepieces are 
sometimes used 
but more com- 
monly the tools 


are built in split 
sections and 
securely locked to 
full-length mild 
steel bolsters. 
Thus handling, 
maintenance and 
storage of tools is 
facilitated and 
alternative centre 
sections can be 
fitted to produce 
side members for 
vehicles of 
different wheel- 
base. The locking 
Strips, preventing 
lateral displace- 
ment of the side- 
pieces, are rebated 
and bolted or 
welded to the 
bolster Guide 
pillars and hous- 
ings are fitted to 
punch and die sections to ensure 
correct register when the press is in 
operation, Punches are invariably made 
of mild steel and sidepieces of cast iron 
The working edges and surfaces of both 
sections are fitted with “ steelings ” of 
tool steel to withstand the high pressure 
and abrasive wear in use. Ejector plates 
are of mild steel. The first step in lay- 
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Specially rated 2,000-ton British Clearing press 


the tools is to determine the 


ing 

position of the die in relation to the 
ejection plungers in the press table. 
Thi necessary to ensure an adequate, 
distributed pressure to eject the work 
from the tool and to obviate the danger 
of distorting the work by applying a 
heavy, localized pressure when ejecting. 


Where large quantities of a particuiar 


od 
‘ - : 


Side piercing dies for front cross member 
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pressing are 
required, the prac- 
tice is to use a 
double tool for 
forming or clip- 
ping. As_ con- 
venient to the size 
of the work and 
of the press bed, 
they are arranged 
either side-by-side 
or end-to-end and 
a right-hand and a 
left-hand member 
are produced at 
each stroke of the 
press. For smaller 
quantities, it is 
usual to employ a 
less costly tooling 
method. A rever- 
sible single punch 
and die is used to 
press a batch of 
right-hand mem- 
bers and then the 
tools are turned 
over to press a 
similar batch of 
left-hand mem- 
bers. 

With the object 
of minimizing any 
loss of production 
in event of a press 
becoming tem- 
porarily unusable, 
ejection holes in 
all tools are, as far 
as is possible, 
arrangedtoa 
common pattern 
so that tools may be transferred to 
another press. Continuous flow produc- 
tion is achieved for very long runs by 
using one press for blanking and 
piercing, a second for forming and a 
third for clipping. 

For certain smaller components, say 
a front suspension member, requiring 
multiple operations to complete, several 
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sets of tools may 

be assembled on 

one of the larger 

capacity presses 

and several 

sequential opera- 

uons performed 

at each stroke. 

Such members 

are required to be 

exceptionally rigid 

and dimensionally 

accurate and 

usually comprise 

a deep pressing 

with solid drawn 

ends to receive 

the helical spring 

mounting 

assem <ly. The 

material used is 

pickled and oiled 

mild steel sheet 

of extra deep- 

drawing quality. 

Its tensile strength 

will probably not exceed about 18 ton/ 
in’ as the prime requisites are the essen- 
tial ductility and surface perfection. As 
an example, an illustration shows six 
stages in operational sequence in the 
prcduction of an M.G. front suspension 
member. The plate is first blanked and 
annealed, then follow four pressing 
operations and a fina] crop, pierce and 
side-pierce operation. Simple cross 
members are produced on the smalle: 
capacity presses by methods similar to 
those employed for side members up 
to the sub-assembly stage. 

The materials commonly used for car 
frame components are pickled and oiled 
general-purpose mild steel sheets, of 
En 2A, En2B and En2C grades, in 
thicknesses ranging from 16S.W.G. to 
12 S.W.G. It is received from the steel- 
makers in bundles of sheets cut to 
dimensions that are multiples of the 
blank sizes of one or more components. 
All steel, bar and slab as well as sheet, 
is held in a huge enclosed store served 


Formed and clipped side member channels 
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Double form tools for side members 


by overhead cranes. To obviate the 
possibility of loss of production in the 
event of a temporary interruption of 
supplies, a fluctuating sheet stock of a 
considerable tonnage is maintained. 

As required, sheets are cut to blank 
size on guillotine shears. When sheets 
are required to be shaped for economy 
of blanking scrap, they are marked on 
the sheet from templates and cut on 
rotary shears. 


Sub-assembly 

From the press shops component 
pressings are transferred to the assembly 
shop where various supplementary 
operations are performed to prepare 
them for final assembly. In some 
instances lamination plates or other 
stiffeners are spot-welded where neces- 
sary to the inner surfaces of the vertical 
webs of side members, and channels 
may be welded together to form box 
sections, Closing plates are welded to 
some channel-section side or cross 


members, and 
other components 
may be _ spot- 
welded or projec- 
tion - welded in 
position. 
Particular 
interest attaches to 
the Rover side 
member which 
comprises a pair of 
168.W.G.  chan- 
nels, with narrow- 
lipped flanges, up- 
swept at both ends 
and stiffened by a 
lamination plate at 
the front upsweep. 
After the lamina- 
tion plates are 
spot - welded in 
position, each pair 
of channels is 
loosely assembled, 
flanges to flanges, 
over six “ Stillite ” 
sound-damping blocks, each approxi- 
mately 6 in long and 34 in thick. Spaced 
at predetermined positions, these blocks 
are slightly compressed between the 
flanges and webs of the channels and 
serve to locate the two pressings rela 
tively and maintain them in a parallel 
spaced relationship. Such pairs of 
channels are then mounted between jig 
plates in a roll-over fixture and clamped 
by means of air cylinders to compress 
the “ Stillite” blocks and bring the 
flanges of the two channels into contact 
with each other. They are then tack 
welded at the flange lips to secure; 
first along one side and then the fixture 
is rolled over and the operation repeated 
on the other side. 

From this fixture the tacked side 
members are passed to a carbon arc 
welding machine, set up between steel 
jig plates which are profiled to the 
contour of the upper run of the 
member, and clamped by a series of air 
cylinders. Flux is smeared over the 


Pressing sequence on M.G. front suspension member 
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abutting lips of the flanges and, when 
the machine is switched into operation, 
the table carrying the jigged side 
member is moved horizontally at a con- 
stant speed beneath a welding head 
arranged for vertical movement on 
stationary column. The head is counter- 
balanced, with a predetermined bias 
towards the work carriage, and a tracer 
needle fitted to the head runs on the 
profiled edge of the jig plate to main- 
tain a constant arc length from the 
carbon pencil to the work. The weld is 
obtained by fusing together the adjoin- 
ing flange lips, and the carbon pencil is 
burned away at a rate of approximately 
only 4in to 10ft of weld. Thus the 
welding operation is virtually automatic 
and requires only a minimum of super- 
vision. On completion of the run, the 
side member is unloaded, transferred 
to a similar special-purpose machine 
having a jigging fixture profiled to the 
lower run of the member, and welded 
on the underside. 

A Daimler side member is formed of 
two 12 S.W.G. channel pressings, fitted 
one inside the other to make a box 
section and hand welded top and 
bottom. Another boxed side member, 
for an Alvis frame, consists of a 14 
S.W.G. top-hat section closed by a 
bottom plate of the same gauge spot- 
welded to the side flanges. 


Assembly 


It has already been noted that present 
day passenger car frames are invariably 
of welded construction. While a welded 
frame has numerous functional advan- 
tages, not least the possibility of weight 
reduction, it has introduced some 
manufacturing problems. It will be 
appreciated that it is easier to achieve 
dimensional accuracy in a riveted frame 
than in a relatively complex welded 
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Rover side channels assembled with ‘‘Stillite’’ blocks prior to welding 


construction. A minor divergence in the 
set of a riveted component can be 
readily detected before final assembly 
and can probably be _ individually 
corrected, whereas a discrepancy in a 
welded component may not become 
apparent until it has been welded into 
the structure. A careful study of each 
frame design is necessary to ensure 
regular production of a welded frame, 
to the close limits specified, requiring 
the minimum of correction and hand 
setting after fabrication. 

The frame is broken down into as 
many sub-assemblies as is practicable 
and each side member or cross member 
has its individual welding jig. As many 
details as possible are welded in at this 
stage before the component is passed 


to the final assembly welding jig. 

It is probably inevitable that distor- 
tion will occur in a welded fabrication. 
Its extent is not predictable with 
accuracy but much can be done to 
minimize and control it by careful 
design of jigs and fixtures, by adopting 
an appropriate welding technique and 
by regularizing operational procedure. 
Each sub-assembly and each final 
assembly has to be assessed in accord- 
ance with the amount of weld metal to 
be deposited. Commonly, a certain pre- 
setting of component parts is necessary 
in order to obtain a correct result. 
Wherever possible, of course, such pre- 
setting is incorporated in the press 
tools and must be proved by trial 
assembly. In the absence of such pre- 








Main bay of toolmaking shop 
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Automatic welding machine for PR 


cauulionary measures prior to assembly 
it is possible for the overall length of a 
frame to be reduced by as much as »« in 
as a result of the welding operations 
Satisfactory production cannot be 
obtained solely by reliance on the 
jigging fixture to hold the component 
parts accurately in position. If such a 
method is attempted it may be impos 
sible, after welding up the frame, to 
remove it from the jig. 

Assembly welding jigs are built up on 
a single central girder, with location 
pillars and toggle clamps mounted on 
cross bearers. Shielded in heavily cur 
tained, individual booths, the jigs are 
rotatable through 360 deg, with posi 
tively locked intermediate stations, so 
that the work can be manipulated to 
convenient position for the teams of 
welding operators. All the welding 
cannot be performed whilst the frame 
is mounted on the jig owing to interfer 
ence by locating and clamping devices 
and the welding is completed while the 
frame rests on a table support. 

After the final welding, and such 
minor operations as the jig drilling of 
a few holes not pierced in the pressings, 
the frame is cleaned free of all weld 
slag and then passed to a checking fix 
ture. On this, such items as engine, 
suspension, and body mountings, steer 
ing supports and shackle tubes are 
checked for accuracy of position to 
various tolerances of from 0-030in to 
0-015 in and, when necessary, corrected 
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over side members 


by manua] setting. From datum faces 
fixture, the angularity or 
parallelism of mounting surfaces is 
checked by metal set squares and 
ts or depths by adjustable gauge 

All welding is carefully exam- 
marked 


on the 


he ign 
bk CF 
ined and any deficiencies are 
for immediate rectification. 
On passing the final inspection the 


frame is transferred to the finishing 
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shop and placed on a conveyor to be 
passed through the degreasing plant 
This is a cabinet housing two banks of 
jets through which is sprayed under 
pressure a mixture of degreasing solu- 
tion in the first chamber followed by a 
hot-water spray in the second chamber. 
The spray in each case is almost at 
boiling point, and when the frame 
emerges from the cabinet it is virtually 
dry. After dipping in a tank of black 
enamel it is suspended on the conveyor 
of an 18 ft wide, tunnel-type, oil-heated 
stove. The passage of the work through 
the draining section, the stoving section 
maintained at a temperature of 450 deg 
F, and the cooling section, occupies 
about 40 minutes. From the finishing 
shop the frames are transferred to the 
dispatch bay and stacked ready for 
transport, generally by road, to the 
manufacturer. 

The extensive works of John Thomp- 
son Motor Pressings Ltd. have a roofed 
area of 305,000 square feet. In con- 
junction with associated companies of 
the John Thompson Ltd. group in the 
immediate vicinity, it is served with 
hydraulic power, compressed air for 
shop lines, and water at 340 deg F and 
170 lb/in* for shop heating, from a 
central power station. For both pas- 
senger cars and heavy commercial 
vehicles, more than 150,000 pressings 
are produced each week. 





Tunnel-type, oil-fired enamelling stove 


TRACK-TYPE TRACTOR TRANSMISSIONS 


(CAREFUL matching of tractor 

“ speeds to working requirements is 
necessary to ensure efficient and low 
cost operation of track-type tractors. 
An example of how such matching 
may be effected is provided by the 
150 h.p. Caterpillar D8 tractor, which 
is available with either a standard 
transmission or one of two optional 
transmissions. Bulldozing, log-hauling 
and push-load scraping are some of 
the many duties for which the standard 


transmission giving five forward speeds 


(19 to 5-8 m.p.h.) and three reverse 
speeds (1-9 to 5-8 m.p.h.) is suitable. 
One optional transmission having 


five forward speeds (1-4 to 5-0 m.p.h.) 
and three reverse speeds (1-9 to 5-2 
m.p.h.) enables the tractor to exert 


39,801 pushing effort at 1-4 m.p.h. 
for ding wheel-tractor drawn 
scraper Sand can be pump-loaded 
into the scraper in 2nd gear. Produc- 


tion illdozing, with a straight or 


angled blade, can be accomplished in 
2nd gear with ample reserve power in 
Ist gear when stubborn loads are 
encountered. 

The second optional transmission is 
basically the standard transmission 
with different gears substituted to raise 
the 4th and 5th forward gear speeds to 
5-2 and 7-2 m.p.h. and the 3rd reverse 
gear speed to 7-2 m.p.h. This trans- 
mission is particularly applicable to 
logging operations. 
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Recent Developments in Production Equipment 


QUICK-ACTION jig clamp 
A gevetoved by Speed Tools Ltd., 

Vereker Buildings, Gresse Street, 
London, W.1, is illustrated in Fig. 1. 
It incorporates a combined cam and 
screw action that provides quick lock- 
ing with positive clamping, which is 
obtained by means of a forked cam 
pivoting on a sleeve nut. Thus quick 
clamping is obtained by means of the 
cam, which reaches a locked position 
with the handle conveniently inclined 
at an angle of IS5deg. Additional 
pressure can then be brought to bear 
by using the handle as a tommy bar 
and tightening the sleeve nut on to 
the stud. To release the clamp it is 
merely necessary to unlock the cam, 
and the clamping arm is then lifted 
clear of the work by means of an 
integral spring. 

The clamp strap is a medium 
carbon forging, machined on _ all 
working faces. The cam unit, of cast 
steel machined from the bar, is 
hardened and ground on all faces. It 
bears on a stout washer of medium 
carbon steel, which is also hardened 
and ground. At the lower end of the 


steel sleeve there is a shoulder to 
retain a supporting spring. By this 
means a constant pressure at any 


height is maintained, and the necessity 
for making special springs, as with 
other forms of strap clamping, is 
eliminated. The steel handle is cyanide 
hardened and fitted with a plastic ball 
knob for comfort of operation. The 
studs and heel pins are of high tensile 


Fig. 2. 








Gardner horizontal spindle two-head grinder 





Fig. 1. 


Speetol jig clamp 


steel and are provided with lock nuts. 
With the handle removed, the clamp 
unit takes up no more space than a 
strap clamp with the conventional nut 
for spanner tightening. It will, how- 
ever, be appreciated that a large saving 
may be effected by eliminating the 
need for spanners. 

These jig clamps are made in a 
range of three sizes to suit 1s, 4 and 
4in Whitworth studs. Studs and heel 
pins are provided with each unit. 


2. 








Fig. 3 


They are of sufficient length to allow 
for all normal requirements. Where 
necessary, extra long studs may be 
fitted by the user to suit any height 
that is to be clamped. 


Grinding machines 

Two grinding machines recently 
developed by The Gardner Machine 
Co. of the United States of America 
are illustrated in Figs. 2 and 3. The 
machine shown in Fig. 2 is a special 
high-production two-headed grinder 
for grinding the closed end of auto- 
mobile valve tappets. It has a heavy 
welded steel base, supporting two 
grinding head slides upon dovetailed 
ways. Ease of movement is ensured 
by employing hardened and ground 
steel plates to serve as races for 
precision ball bearings. Each grinding 
head thus operates on ball bearing 
ways. 

Each spindle is 3-937 in diameter in 
the bearings at the wheel collar end. 
A double roller type bearing takes the 
radial load and two ball thrust 
bearings carry the thrust load. Each 
head is arranged to pivot to allow 
angular adjustment of the grinding 
wheel. Automatic feed is provided for 
each grinding head slide, but these 
slides can also be operated manually. 
A caliper on each head registers from 
the ground surface when insufficient 
stock is being removed, in which case 
the head is automatically moved in 
a predetermined amount. Counter- 
weights hold the head against adjust- 








Gardner vertical double-spindle grinder 





able stops. There is a power-operated 
swinging dresser, employing ball bear- 
ing cutters, for each head. The 
dressers are enclosed within the head 
and are mounted at the rear. 

A rotary work carrier of the vee 
notched type is operated through a 
Vari-speed unit that permits speeds 
within a 3:1 ratio. A chain “ hold- 
down” attachment keeps the tappets 
in the carrier vees while they are 
being ground. An inclined trough into 
which the tappets are stacked permits 
the work carrier to pick up the work 
pieces one at a time as it revolves. 
Unloading is by gravity. With maxi- 
mum stock removal within the range 
0.028-0-038 in, production is at the 
rate of 2,400 tappets per hour within 
0-002 in for uniformity. 

The Gardner No. 2V-18 vertical 
double spindle grinder, shown in 
Fig. 3, is built to grind simultaneously, 
two parallel faces of small work pieces. 
It is particularly suitable for grinding 
coil springs, carbon brushes, ceramic 
materials and similar small parts. The 
work pieces are loaded by hand into 
openings of a circular work carrier 
that is mounted horizontally and 
power driven. A quick-acting screw 
release on the centre clamping plate 
makes it possible to effect carrier 
change-over very quickly. 

The machine column is a heavy iron 
casting that provides great rigidity. 
The work carrier drive embodies a 


gear-type speed reducer with a 434-7:1 


speed reduction. By finger tip adjust- 
ment of a variable speed hydraulic 
mechanism, speeds from 4 to 1 r.p.m. 
are obtained from the work carrier. 
Two 18in diameter Gardner Wire- 
Lokt abrasive discs are employed. 
They are driven by 5 h.p. totally 
enclosed motors. As these grinding 
discs are solid, with no central hole, 
the work passes directly across the 


Fig. 4. 


David Brown standard gear roll tester 
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centre of the wheels. This provides 
an effective diameter that is larger 
than normal, and ensures maximum 
wheel economy and less frequent 
wheel dressing. A hand-operated 
swinging arm dresser may be seen at 
the right of the illustration. It is a 
sturdy device, with the pivot shaft 
fully enclosed and protected against 
the dust and grit of grinding. It is a 
remarkably efficient truing device. If 
desired, a wet grinding system can be 
supplied. Burton, Griffiths and Co. 
Ltd., Mackadown Lane, Kitts Green, 
Birmingham 33, are the sole agents for 
these machines in Great Britain. 


Gear tester 

The first of a range of similar 
machines to be built by The David 
Brown Tool Company of Huddersfield, 
Yorkshire, is illustrated in Figs. 4 and 
5. It is designated the David Brown 
No. 24 gear roll tester, and is designed 
to provide a simple, rapid and positive 
means of checking concentricity, tooth 
contact, centre distance and varying 
tooth thickness of gears up to 24 in. 
External or internal spur and helical 
geal are accommodated on _ the 
standard model shown in Fig. 4, while 
separate heads, mounted on_ the 
adjustable carriage, see Fig. 5, are 
available for shaft gears, bevel gears 
and worm gears. 

This is a machine of extreme 
precision and simplicity that is very 
well suited for repetition work (using 
a master gear) or for checking master 
gears themselves. Readings are regis- 
tered on a dial indicator, sensitive to 
0-0005 in, while centre distances are 
read directly from a vernier scale. 

The No. 24 gear roll tester com- 
prises three main components; the 
bed, the adjustable carriage and the 
sensitive carriage. To ensure the 
rigidity that is essential in a precision 


Fig. 5. 
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machine of this type, the bed is of 
ribbed construction and the top is 
provided with slideways that locate 
both adjustable and sensitive carriages. 
The adjustable carriage is located on 
two guideways, one of vee section and 
the other rectangular. It is moved by 
a handwheel that operates a pinion 
meshing with a rack. Provision is 
made for locking this carriage in any 
desired position along the bed. Loca- 
tion is provided on the standard bed 
for mounting the centre and bevel 
attachments. A No. 4 Morse taper 
locates the work arbor. 

Four balls, mounted in hardened 
and ground guideways to ensure 
complete freedom of movement, 
locate the centre carriage. This slide 
operates against spring pressure, 
which can be varied by adjusting hand 
units. Spring pressure can be exerted 
in either direction, to allow for 
external and internal gears. An 
indicator pin shows in which direction 
the spring is acting. The dial indicator 
can be adjusted by screw or set at zero 
by rotating the dial. When the gear 
being checked is sufficiently large to 
cover the sensitive carriage, the 
indicator can be removed and placed 
in an auxiliary bracket to give the 
operator an uninterrupted view. A 
safety screw is fitted to prevent 
damage to the indicator by over- 
running of the sensitive carriage. A 
scale is attached to the sensitive 
carriage and a vernier is fitted to the 
adjustable carriage to provide accurate 
measurement of gear centre distances. 

Three attachments greatly increase 
the range of work for which this gear 
roll tester can be used. There is a 
centre attachment arranged for mount- 
ing on the adjustable carriage. It will 
accommodate shaft gears up to 10in 
maximum gear diameter, and is fitted 
with an adjustable centre mounted on 


Roll tester with bevel gear attachment 
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Fig. 6. Rowland ‘through-feed’ duplex surface grinding machine 


a vertical sliding bracket. A centre is 
also located on the adjustable carriage, 
and shafts up to 20in overall length 
can be mounted. 

The bevel attachment, which is 
arranged for mounting as a separate 
unit of the adjustable carriage, will 
accommodate straight or spiral bevel 
gears. Apex distances are read from 
the vernier scale on the bevel attach- 
ment, which is set to zero from the 
face of the arbor locating bush on the 
sensitive carriage, and from the vernier 
set on the bed. The adjustable stop 
on the bed is used when quantities of 
bevel gears are to be tested. 

Worms up to 10in maximum 
diameter can be accommodated by the 
worm attachment, which is supported 
by the adjustable carriage. The worm 
support brackets are adjustable in 
order to locate shafts of varying 
lengths, which may be mounted in 
bushes or between centres. The hori- 
zontal slide carrying the brackets can 
be offset 5 deg either side of centre, 
the measurements being taken from a 
circular vernier scale. This makes it 
possible to determine the amount of 
correction or adjustment necessary to 
the worm wheel generating machine 
to obtain correct contact markings. 

Gears are tested by rotating them 
together in pairs. When quantities of 
similar gears are to be tested it is 
recommended that one of the gears 
should be a master or one that is 
known to be correct. With the gears 
mounted on their respective arbors, 
the adjustable carriage is moved along 
the bed to bring the gears into mesh, 
and is then clamped in a position 
where it will exert a slight spring 
pressure against the sensitive carriage. 


To ensure freedom of movement 
and to minimize the risk of wear, it is 
advisable to mount the gear of least 
weight on the sensitive carriage. When 
the gears are rotated any variation in 
concentricity or tooth thickness is 
immediately registered on the dial 
indicator, while the centre distance at 
which the gears are meshing is read 
on the vernier scale. Backlash can be 
calculated from the distance between 
the working centre distance and the 
centre distance when the gears are in 
metal-to-metal contact. 


‘*Through feed’’ surface grinding 

F. E. Rowland and Co, Ltd., Climax 
Works, Reddish, Stockport, who have 
been carrying out considerable devel- 
opment work in connection with their 
range of duplex surface grinders, have 
recently introduced a machine for 
accurately and simultaneously grind- 
ing the opposite parallel taces of 
square, rectangular and circular com- 
ponents. This machine is illustrated 
in Fig. 6. It is fitted with 20in 
diameter grinding wheels, and allows 
continuous grinding by incorporating 
the “ throvgh feed” principle. 

The machine bed, of substantial fab- 
ricated steel construction, is strongly 
ribbed and has ample base area. Cast 
iron slideways of large section are 
secured to the upper surface. They 
provide narrow guides for the work- 
head to ensure that accurate alignment 
is maintained. Each grinding wheel- 
head is driven through multiple vee 
belts by a standard totally enclosed 
15 h.p. motor. The high tensile steel 
spindle of each wheelhead runs in 
precision pre-loaded angular contact 
ball bearings at the grinding wheel 


Fig. 7. Feed rollers on the Rowland grinder 


end, and in a roller bearing at the 
driving end. This construction ensures 
that increase in length due to tempera- 
ture rise does not affect the accuracy 
of the work. 

The abrasive discs, of the inserted 
nut type, are mounted on heavy steel 
backplates attached to the wheel 
spindle adaptor. They have been 
specially developed. Each wheelhead 
is universally adjustable so that the 
grinding wheels can be set relative to 
each other and to the plane of the feed 
of the workpieces to provide the most 
efficient grinding conditions, The 
wheelheads are held against dead 
stops by hydraulic pressure applied 
through a motor-driven pump and 
valve gear. To eliminate any possi- 
bility of contamination of the 
hydraulic fluid with coolant, the pump 
unit and reservoir are located outside 
the machine bed. 

At the rear of each wheelhead there 
is a substantial feed unit to control the 
grinding size. These units may be 
fitted with an electro-hydraulic device 
whereby variable increments of feed 
can be applied to compensate for 
wheel wear. This device is push- 
button controlled from the operating 
position. Feed to the workpieces is 
effected by the pressure of two contra- 
rotating rubber-covered feed rollers, 
which are adjustable for width to 
allow components of various thick- 
nesses to be passed through the 
machine. Drive to the feed rollers is 
provided by a foot-mounted motor 
through a vee belt and worm reduction 
gears. The speed of the rollers is 
steplessly variable within certain 
limits. ‘The whole of the feed roller 
assembly is mounted at the front of 


M 
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the machine in an extension of the 
main machine bed. 

Adjustable entrance and exit guides 
are provided. Top and bottom work 
guides, passing fully across and in 
between the faces of the grinding 
wheels from front to rear, restrain the 
workpieces during the grinding opera- 
tion. These guides are independently 
adjustable, and allow a wide range of 
sizes to be accommodated. A sub- 
stantial wheel dressing device is 


AUTOMOBILE 
ENGINEER 


incorporated. Dressing may be carried 
out with cutters or diamonds, accord- 
ing to the accuracy specified for the 
work. The machine is arranged for 
wet grinding, and the coolant is fed to 
the workpieces through the hollow 
grinding wheel spindles. 

Push-button operated controls are 
provided for the hydraulic pump, 
work feed and grinding wheelhead 
motors. A warning light is incor- 
porated, which is illuminated when 
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the grinding wheels need replacing. 
In operation the workpieces are 
loaded continuously in between the 
work rollers, see Fig. 7, which cause 
the components to be fed in between 
the grinding wheels at the front of the 
machine. The work passes completely 
across the grinding wheels and is 
ejected at the rear of the machine. A 
similar type of machine in a 30 in size 
is also available for dealing with com- 
ponents of larger dimensions. 


RECENT GERMAN PUBLICATIONS 


Small Gas Turbines especially 
for Vehicle Propulsion, (Klein- 
gasturbinen insbesondere zum 
Fahrzengantrieb) 

By Prof. Dr.-Ing. K. Leist. 

COLOGNE and OPLADEN: Westdeutscher 
Verlag, 1954, 11} x 84. 104 pp. 85 illus- 
trations. Prime DM.22 (1 DM = 1s, 8d.). 
This is one of a series of research 

reports published by the Ministry for 

Economics and Transportation the 

Country of Northrhine-Westfalia. The 

author, ‘uti is the head of the institute for 

turbo-machines at the Technical Hi 
school at Aachen, is well qualified to 
with the subject. The present volume sets 
out to consider the suitability of gas tur- 
bines for relatively small outputs as 
required for lorries, tractors, omnibuses 
and cars, a problem which requires. clear 
headed non-partisan consideration, parti- 
cularly in view of immense gas turbine 
successes in other fields and against, or 
rather in spite of, at times an unhealthy 
optimism displayed 4 some over 
enthusiastic exponents of this new art. 
The first 23 pages are devoted to general 
turbine configurations which in view of 
the author's aim to deal with fundamental 
considerations follows along conventional 
lines. The second chapter (7 pp) deals with 
losses encountered particularly because of 
the small size of turbines considered, In 
support of his conclusions, the author cites 
some «ata concerning the effect of 
Reynolds number as estimated previously 
by Barr and vehicle load factors arrived 
at on the basis of Centrax estimates. The 
important subject of small gas turbine 
economics is considered next (21 pp). Ad- 
mitting that because of the fuel consump- 
tion the economic balance is against the 
turbine, the author endeavours to make a 
case on the basis of the calorific values 
required by the gas turbine versus the 
reciprocating engine and the possibility of 
using bunker oil for the former which 
should reduce fuel costs, whilst the reduced 
weight might balance the weight due to 
required increase in fuel capacity of the 
vehicle. Following this argument, the 
author turns to the sibility of using 

— coal, a development which 

ately has been actively pursued in the 

U.S., Canada and this country, although 

only "U.S. data is referred to. Whe author 

puts forward “am Rande” what he him- 
self terms a somewhat “kihne” sugges- 
tion according to which the turbine rotor 
should be driven direct by the gases 
ye og from a coal burning combustion 


No chapter on gas turbine economics is 
complete without reference to heat 
exchangers and here the author does not 
make an unduly great virtue of what is 
seldom an attractive necessity, although he 
draws attention to the additional benefits 





due to permissible lower compression 
ratios. The well known attractions of the 
gas turbine torque characteristics are next 
considered, and the next section, devoted 
to weight and space requirements, is in the 
main based on the well known Boeing 
powered Kenworth lorry supplemented 
by results of a paper study by the M.A.N. 
In a chapter headed “ Further considera- 
tions,” the author mentions noise 
problems which he hopes will be amenable 
to a satisfactory solution and then lists 
possible advantages of the gas turbine: 
reduced wear, smoother running, reduced 
lubricating oil consumption, simpler igni- 
tion system, no water cooling system, 
reduced number of parts, easier cold start- 
ing, no detonation problems. This chapter 
ing, no detonation problems. 

The final chapter is devoted to brief 
descriptions and performance data of such 
well known units as the Boeing 502, 
Rover, Turbomeca and Solar units as well 
as the Budworth turbine. In addition the 
Centrax, the French Socema and Laffly 
and the Spanish C.E.T.A. turbines are 
described as well and a brief summary is 
signed by the author and Dipl.-Ing. K. 
Graf 

It will be gathered that the book is well 
suited as an objective general introduction 
to the subject. Its value would be further 
enhanced by devoting more space to the 
all-important problem, for vehicles, of part 
load performance which has not as yet 
received the attention due to it. The 
description of contemporary small gas 
turbines could be brought more up-to- 
date by reference to the W. H. Allen and 


the Fiat turbines, whilst the argument in 
favour of coal burning units would benefit 
from a reference to the North-British 


Parsons locomotive. The book is menio- 
graphed and paper bound and the price of 
almost £2 seems to be somewhat excessive 
for a production of this type. 


Vibrations of the Motor Car and 
Engines (Schwingungen des 
Kraftfahrzeuges und der 
Motoren) 

By E. A. Wedemayer 
Berwin, W.35: Technischer Verlag Her- 

bert Cram. 1955. 6} x94. 126 195 

illustrations, Price DM.24 DM = 

ls. 8d.) 

The purpose of the book is to serve as 
introduction and guide to specialists as 
well as students who have to deal with or 
learn the fundamentals of vehicle and 
engine vibrations. Both subjects are a 
with in one volume since they are likel 
influence each other and in turn the ri 
qualities of the vehicle. The hong “ 
divided into three parts, the first (31 pp) 
dealing with fundamentals of mechanical 
vibrations. In this section the performance 
of vibration dampers, non-linear systems 


and systems with more than one degree of 
freedom benefit from a brief but clear and 
lucid treatment. The second part (37 pp) is 
devoted to vehicle vibrations. In it the 
author endeavours to deal only too briefly 
with such complex subjects as road 
irregularities, effect of vibration on pas- 
sengers, tyre performance, vibration 
dampers, independent suspension, vehicle 
pitch and bounce vibrations and their 
experimental determination, shimmy, 
motor cycle suspension, trailer couplings, 
trailer instability and brake surge. Con- 
sidering the complexity of the matter dealt 
with under these headings, it is obvious 
that apart from mentioning the main 
aspects (and that not in every instance) the 
author could not do justice to the subject 
within the limited space. This is particu- 
larly apparent in connection with the 
treatment of vibration § sensitivity of 
passengers and vibration dampers which 
ignores the comprehensive studies due to 
Lebr and his concrete conclusions for 
dealing with vehicle bounce and pitch 
vibrations; the work is unduly descriptive 
and again ignores the work due to Lebr 
and Bertschinger, Olley and Slaby to name 
but a few, whilst the pages dealing with 
the experimental aspect of the subject are 
rather superficial, particularly against the 
background of more recent papers on the 
subject. Again, the chapter on trailer 
couplings would benefit from a considera- 
tion of the ring spring, whilst no treatment 
of trailer instability is complete without 
reference to Williams’ paper on the 
“Mathematical Theory of the Snaking of 
Two-Wheeled Trailers” (Proc. Inst. Mech. 
Eng. Auto. Div., 1951-52, Part IV). 

The last part deals with engine vibra- 
tions and here balancing is considered in 
some detail along conventional lines, 
torsional stiffness of crankshafts being in 
the main dealt with according to the data 
due to B. C. Carter, no reference being 
made to the more recent investigations due 
to B.I.C.E.R.A. The inter-action between 
wheels, brakes and engine in terms of tor- 
sional vibrations is considered next and 
the book is concluded with a review of 
camshaft vibration problems and two 
pages devoted to noise. 

The Bibliography includes 308 refer- 
ences mostly of pre-war vintage and here 
it is curious to find reference to Timo- 
shenko and Lessels “ Applied Elasticity ” 


in English, al a German translation 
was age y hes 928, whilst no mention 
is made of Cain’s book on Vibration of 


Rail and Road Vehicles, or Marquard’s 
book on Vibration Dynamics of Fast Road 
Vehicles (reviewed in our issue for March 
1953), both of which relate closely to the 
field covered by the present volume. 
Nevertheless, the book is both interesting 
and stimulating but it is rather obvious 
that the very large field dealt with could 
not be adequately covered within a small 
volume. 
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PRECISION ALLOY STEEL CASTING 


A Process with Great Potentialitie: 


developed a process for 

the precision casting of 
milling cutters, in which the 
resulting metallurgical struc- 
ture and mechanical proper- 
ties very closely resembled 
those of the conventional 
types of high-speed steel. 
The immediate advantage 
was a considerable reduction, 
in the region of 20 per cent, 
in the cost of producing 
milling cutters. In addition 
to this and of particular 
importance was the fact that 
the casting process relied on 
the use of a steel in which 
chromium was the chief 
alloying element instead of 
tungsten or molybdenum, 
which were in very short 
supply at that time. Of even 
greater value to the tool 
designer was the freedom of 
design that the casting pro- 
cess offered, since he was no 
longer restricted by conven- 
tional methods of machining 
from the solid. Staggered- 
tooth cutters of improved 
design and superior cutting perform- 
ance could be cast as easily as the 
straight tooth variety and both could 
be produced more cheaply than by con- 
ventional machining methods. Typical 
cast cutters produced by this process 
are illustrated in Fig. 1. 

Cast cutters proved so successful that 
it was decided to apply the process to 
other articles such as forging, extrusion 
and plastic moulding dies and general 
engineering components. Further deve- 
lopment work carried out by B.S.A. 
Tools Ltd. showed that the process was 
adaptable to almost any steel, and that 
practically any required combination of 
mechanical properties could be 
obtained. Considerable interest was 
aroused among customers who co-oper- 
ated during the initial development 
period and it was soon evident that to 
exploit the process on a sound com- 
mercial basis, a separate company 
would have to be formed, On August 1, 
1954, Precision Alloy Castings (Birm- 
ingham) Limited officially came into 
being for the purpose of developing and 
applying the original B.S.A. Tools pre- 
cision casting process to a much wider 
field. Already the new company is 
handling a large number of products 
for the jig, tool and die industry in 
addition to the general engineering 
industries. Designers are rapidly revis- 
ing their outlook towards casting 
because this new development has 
distinct possibilities for many applica- 
tions previously considered unsuitable 
for production by conventional casting 
techniques. 


[-: 1949, B.S.A. Tools Ltd. 


Fig. 1. Cast cutters produced by the P.A.C. process 


Advantages of the process 

Almost any type of steel may be cast 
by the process and practically any 
combination of mechanical properties 
can be obtained, With this in mind, it 
is easy to assess the value of the P.A.C. 
process from a purely practical point of 
view. Primarily, the process enables any 
tool die or component to be cast very 
close to its final shape; even for com- 
ponents of high precision it is necessary 


Fig. 2. Photo-micrograph x 100 of P.A.C. 


steel casting 


to leave only a small amount 
of material for finish machin- 
ing. It will be appreciated 
that a considerable saving in 
the total cost of production 
can be achieved since there 
is immediately a reduction 
both in machining time and 
the use of machine tools. 
Rough machining is elimin- 
ated altogether, and the 
plant normally engaged on 
this operation can be re- 
allocated to finish machining 
—virtually doubling the 
capacity of the toolroom. 
Furthermore, the _ skilled 
toolmaker may concentrate 
on the most important part 
of his job, namely, that of 
finishing the tool or die. For 
some components, such as 
certain types of plastic 
moulding dies, the forms 
may be cast so precisely that 
only bench finishing or 
polishing is required. An 
additional saving is in the 
cost of raw material, particu- 
larly when, as with most 
orthodox methods, a lot of 
metal has to be removed which is 
normally wasted. A further advantage 
of the process is that P.A.C. castings 
have been found to give an equivalent 
or even better life than items produced 
by more conventional methods. This 
has been particularly noticeable with 
extrusion dies for aluminium, brass, 
copper and steel, and also with stamping 
dies where a life at least as good as that 
obtained from dies made by conven- 
tional methods has been obtained when 
producing stampings in a 13 per cent 
chromium steel to S62. 

Since castings can be produced from 
comparatively low priced patterns, the 
process is equally economical for 
either large or small numbers of com- 
ponents and very little capital outlay is 
involved. There is almost no limitation 
to the type of steel that can be cast, and 
in fact about forty different types of 
alloy steels are being produced at the 
moment. These include case harden- 
ing, constructional, carbon and alloy 
tool steel and heat and creep resisting 
types. In addition, it is possible to 
obtain practically any mechanical pro- 
perties required by the relevant B.S.1. 
and D.T.D. specifications. Special com- 
binations of mechanical properties can 
be obtained, and when required a 
customer’s own specification can be 
met. Conventional heat-treatment can 
be applied to products cast by this 
process and components or tools can be 
supplied in either the heat-treated or 
fully-softened condition. 

To complete the list of advantages of 
this process a word regarding accuracy 
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is necessary. In this respect 
a limit of approximately +2 
per cent can be maintained on 
important dimensions as a 
general rule, but this figure 
depends on both size and 
complexity. In certain cases 
it may be possible to improve 
on these figures. 


Structural and mechanical 
properties 

P.AC., steel castings 
comply with the most strin- 
gent conditions for general 
structure and soundness, The 
structure of the material 
shows a good, even, small 
grain size, see Fig. 2. For 
most commercial applications 
with open tolerances, the sur- 
face finish of P.A.C. castings 
is good enough to obviate 
the need for finish machining opera- 
tions, see Fig. 3. Fine tolerances, of 
course, will necessitate some finish 
machining, but this can be reduced to 
a minimum with good design. To the 
customer, a further guarantee of sound- 
ness and quality lies in the facilities 
existing in the P.A.C. inspection depart- 
ment, which is equipped to carry out 
mechanical testing, supersonic and 
radiographic examination as well as 
accurate measurement of dimensions 
and surface finish. The latest super- 
sonic and radiographic equipment is 
used to examine all, or a proportion of 
the castings as required by the 
customer. A mechanical test certificate 
and prints of the radiographic tests will 
be supplied on request. 

Whatever method is used to manu- 
facture a component, the designer’s 
main concern is that the component 
shall have the ability to stand up to the 
stresses and strains to which it will be 
subjected during its working life. This 
ability is judged largely on the mech- 
anical properties exhibited by a test 
piece of standard dimensions when 
subjected to static tests. Owing to the 
inherent nature of steel, these properties 
depend on the size of the component. 
This has been taken into account by 
P.A.C. and a whole range of steels with 
increasing quantities of alloys are used 
so that uniform mechanical properties 





Fig. 3 
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Engineering components cast by P.A.C. process 


may be obtained throughout a com- 
ponent by using the correct steel. 

An important feature of these castings 
is that the desired mechanical properties 
can be obtained through conventional 
methods of heat-treatment such as 
hardening, tempering, normalizing and 
annealing. Castings can be produced 
which will meet the mechanical require- 
ments of all the B.S.I. and D.T.D. 
specifications for castings, and in some 
cases closely approach the properties 
called for in the B.S.I. and D.T.D. 
specifications for steel in the wrought 


condition. Furthermore, the flexibility 
of the process often enables a special 
combination of mechanical properties, 
not conforming to a standard specifica- 
tion, to be obtained to designer’s own 


requirements. Castings produced by 
P.A.C. can be supplied in the heat- 
treated condition if required, such heat- 
treatment being carried out in the 
P.A.C, works. 

The field of application for alloy 
stecl castings is constantly expanding 
and as fresh applications are found, its 
scope will be extended still further. 
Already P.A.C. castings are being exten- 
sively used in the jig, tool and die 
industry; extrusion dies, hot stamping 
dies, plastic moulding dies and pressure 
die-casting dies, have been produced 
very satisfactorily which, on production, 
are achieving remarkable economy. In 
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the general] engineering 
industry, for such items as 
tools, tool-holders, impeller 
blades, machine tool parts, 
and many small and intricate 
components, the P.A.C. pro- 
cess is also being used to 
advantage. 


Design 

The precision alloy casting 
process undoubtedly presents 
vast possibilities and is yet 
only on the fringe of possible 
fields of application. In the 
foundry, technical advances 
will continue to broaden the 
scope of the process but 
another factor will in great 
measure determine the extent 
to which it can be put to 
practical use. This is simply 
the degree of understanding 
and collaboration that is established 
between the designer and the founder. 
It is essential for the designer to appre- 
ciate in some measure the technicalities 
of the process and the special difficulties 
that face the founder. Most of these 
difficulties can be overcome quite 
simply by the right approach to the 
design of the product. By allowing the 
founder as much freedom as possible 
in modifications to the design (where 
these are necessary) and by co-operating 
fully with him, the designer will be 
assured of a first class product and will 
contribute greatly to the overall deve- 
lopment of the process. To sum up, it 
is important that each job be treated on 
its own merits. The advice of P.A.C. 
technical: staff, together with develop- 
ment facilities, is readily available to 
assist anyone wishing to investigate the 
use of precision alloy steel castings. 
Whilst progress is being made in the 
casting of steel, other possibilities are 
also being investigated, such as the 
casting of non-ferrous alloys based on 
copper and aluminium. Increased efforts 
are also being directed to the aircraft 
industry, where a successful application 
of precision alloy castings has already 
shown that many outstanding problems 
at present being experienced in the 
specialized machining of high precision 
components could be overcome by the 
process. 


APPLYING SEMI-SOLID ANTI-CORROSIVE COMPOUNDS 


‘THE Regent Oil Co. Ltd. and the 
Adas Diesel Co. Ltd. have recently 
co-operated in developing a hot spray 
method for applying semi-solid anti- 
corrosive compounds. Hitherto it has 
been found difficult to spray such 
compounds effectively, and more often 
than not excessive quantities of 
thinners were required, and’ conse- 
quent evaporation after application 
could result in an inadequate coating 
as well as contaminating the atmos- 
phere with solvent vapours. 
Another and normal alternative is 
to apply the compound with a brush. 








This method is time consuming and 
often quantitatively wasteful. It also 
gives an uneven finish and insufficient 
coverage in spots not easily accessible 
with a brush. 

The newly developed “hot spray 
process” is the result of experiments 
with the Regent Oil Company’s Caltex 
rustproof compound L and the Atlas 
Diesel Company’s KV3 heater and 
Ecco 306 spray gun. The compound, 
which contains 12 per cent volatile 
thinner, is heated in the cup heater to 
140-160 deg F; the melting point is 
120-125 deg F. When the thinner has 


evaporated after application the melt- 
ing point is 145degF. It is sprayed 
at a pressure of 45lb/in? by the 
special internal mix Ecco 306 gun 
which gives the required atomization. 
When the globules strike the surface 
being sprayed, they congeal immedi- 
ately, thus eliminating wasteful back 
spray and giving an even coating. 

Compound L is a blend of mineral 
oils and petroleum jelly with special 
additives, which give it non-drying, 
flexible and adhesive qualities. None 
of these qualities is lost by the hot 
spray method. 
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THE GRAVINA CLUTCH 


An Electro-Magnetically Controlled Centrifugal Unit 


LTHOUGH its electrical system 
is simpler, the Gravina clutch, 
made by S.A.F. Ferodo, Avenue 

de la Grande Armée, 64, Paris, is 
rather more complex than the Ferlec 
unit, described in the February 1955 
issue of Automobile Engineer. For a 
number of reasons, a magnetic clutch 
of the Ferlec type is not altogether suit- 
able for application to larger vehicles. 
One is that, with the larger sizes of 
electro-magnet, hysteresis tends to slow 
down the release action and to cause 
drag. The difficulty can be overcome 
by employing a number of small electro- 
magnets instead of a single large one, 
but this would entail a larger and more 
elaborate unit. 

This new clutch, the Gravina unit, 
provides a better solution to the prob- 
lem of providing a semi-automatic 
clutch with a simple electric control 
system. It is a centrifugal unit, in which 





Section of the assembly of the driven plate 


the electro-magnetic control is used to 
disengage a light, friction clutch that 
drives a splined sleeve on which is 
mounted the carrier of the centrifugal- 
weight assembly. The electro-magnet 
also brakes this assembly to stop it 
rotating. Since the sleeve is relatively 
light and moves axially only a short 
distance, a small electro-magnet is 
adequate. Therefore, hysteresis prob- 
lems do not arise. Another advantage of 
this arrangement is that the consump- 
tion of electricity is small and only takes 
place during the movement of the lever 
to change gear. 

The flywheel is cupped to house the 





clutch unit, and a steel cover is bolted 
to its rear face. The driven plate is 
clamped in the usual manner between 
the rear of the flywheel and a presser 
plate. It is faced with friction linings of 
conventional form, which are radially 
grooved to assist cooling. The plate is 
not splined directly on to the primary 
shaft, but has a special hub riveted to it. 

Three cams are machined on the 
outer periphery of the hub, which fits 
into a drum, not unlike a brake drum, 
that is splined on to the primary shaft. 
The hub and plate assembly floats on a 
bush round the central boss of the 
drum. Housed inside this drum, 
between its peripheral track and the 
cam hub, are three, friction-faced shoes 
spaced apart by compression springs, 
which are interposed between them. 
The inner faces of the shoes are so 
shaped that they ride up the cams when 
the driven plate is turning in the normal 
direction of rotation. This action presses 
the shoes firmly against the track in the 
drum. 

When the vehicle is over-running the 
engine, the drum tends to rotate faster 
than the driven plate, so the shoes 
automatically slide back free from the 
cam and slip takes place. This arrange- 
ment prevents the sudden braking of 
the vehicle in the event of the clutch 
being engaged with low gear selected 
when the vehicle is travelling too fast 
or the engine is not rotating fast 
enough. The compression in the springs 
that hold the shoes apart is regulated to 
such a value that, in these circum- 
stances, the friction between the shoes 
and the drum is adequate to accelerate 
the engine to synchronize it with the 
transmission. 

The presser plate is in the form of 
an annulus surrounding the hub of the 
driven plate. It is secured to the cover 
by three trailing links, of spring steel, 
tangentially disposed at intervals of 
120 deg round its periphery. One end 
of each link is bolted to the cover and 
the other to a lug on the presser plate. 
The links transmit the drive to the 


The Gravina clutch dismantled to show the major components 

















Cross section of the clutch in the engaged 
position 


presser plate but at the same time allow 
it a limited axial movement. Each of the 
three lugs also carries a return spring. 
The function of these springs is to 
withdraw the presser plate clear of the 
driven plate and thus to disengage the 
clutch. 

A groove in the inner periphery of 
the presser plate houses a number of 
pawls which, when the presser plate is 
either stationary or rotating very slowly, 
are forced by hairpin type springs to 
register in ratchet stops machined in the 
outer periphery of the drum round the 
driven plate hub. These pawls are so 
arranged that, when the vehicle is over- 
running the engine, they take the drive 
from the transmission to the power unit, 

They have been incorporated for two 
reasons. One is to hold the vehicle 
stationary on a hill when the hand brake 
is inoperative. To do this, it is neces- 
sary to select reverse gear if the vehicle 
is facing up the slope and bottom gear 
if it is facing downhill. The other reason 
is to enable the vehicle to be tow- 
started, despite the fact that centrifugal 
force is not great enough to engage the 
clutch at low speeds. As soon as the 
engine has started and is turning faster 
than the primary shaft of the gearbox, 
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the pawls ride over the ratchet stops. 
Then, at a relatively low speed, centri- 
fugal force causes them to retract, 
against the action of the hairpin springs, 
into the groove in the inner periphery 
of the presser plate. 

In the base of each ratchet stop slot, 
and pivoted near one end, there is a steel 
strip or tongue. The axes of the pivots 
are parallel to the axis of the drum. 
When the vehicle, and therefore the 
drum on the primary shaft, is stationary, 
these tongues lie flat in the base of their 
slots. They are held in this position by 
small leaf springs; one end of each 
spring is secured by a set screw to the 
base of the slot and the other bears up 
against the tongue end nearest the pivot. 
So long as the vehicle is in motion, 
centrifugal force overcomes the pressure 
of the leaf springs and lifts the other 
end of each tongue. In this position, 
the tongues form a ramp to mask the 
stop. Thus, in the event of engine stall- 
ing while a gear shift is being made, the 
pawls ride over the tongues, and are 
thus prevented from striking the stops 
and causing shock damage to the clutch, 
engine or transmission. 

Immediately behind the presser plate 
is a reaction plate, against which the 
rear ends of the presser springs bear. 
These springs are housed in thimbles 
in holes round the periphery of the 
reaction plate. Three lugs, projecting 
from the rear of the presser plate, 
register in slots in the reaction plate to 
transmit the drive. A stop plate, bolted 
to the ends of the lugs after they have 
been passed through the slots, limits the 
axial movement of the reaction plate 
relative to the presser plate, 

A cam ring, against which the centri- 
fugal weights bear, is carried on a ball 
bearing mounted on a circular flange 
round the periphery of the hole in the 
centre of the reaction plate. It has the 
appearance of a plain ring with a fillet 
of large radius between its central boss 
and the periphery. The fillet forms the 
cam profile. When the weights bear 
against the cam ring, both the ring and 
the cam assembly tend to rotate at the 
same speed. 

As can be seen from the illustration, 
the weights are rollers mounted on 
angle-section links pivoted between lugs 
at the periphery of a circular carrier. 
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Under the influence of centrifugal force, 
the weights swing forwards and out- 
wards and roll radially over the cam 
profile to force forward the assembly 
comprising the cam ring, reaction plate 
and presser plate. 

The carrier is splined on to a sleeve, 
the rear end of which projects through 
a hole in the centre of the clutch cover. 
A disc is mounted on this end of the 
sleeve. The front face of the disc is 
lined with a friction material. Normally, 
the friction facing bears against the 
clutch cover and transmits the drive 
through this sleeve to the centrifugal- 
weight assembly. The whole assembly 
on the sleeve is carried by a ball bear- 
ing; the outer race is housed in the 
clutch cover and the inner race is 


mounted on a boss round the centre of 
the centrifugal-weight carrier. 

and disc 
clamp 


assembly is 
the friction 


The sleeve 
spring-loaded to 





A clutch unit completely assembled 


facing against the rear face of the clutch 
cover. This loading is effected by com- 
pression springs interposed between 
two circular plates carried round the 
sleeve, one against the inner race of the 


ball bearing and 
the other retained 
by a circlip in a 
groove near the 
forward end of 
the sleeve. Thus, 
the whole 
assembly tends to 
rotate with the 
clutch casing so 
that the centri- 
fugal force on the 
weights and there- 
fore the torque 
that can be trans- 
mitted through 


the clutch in- 
creases as the 
engine speed rises. 
The profile of the 
cam ring, of 
course, is designed 
more 

en- 
than 


to give a 
progressive 
gagement 
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Above, ratchet engaged with the vehicle 
stationary. Below, ratchet disengaged by 
centrifugal force 


would be possible if the weights were 
to bear on a flat surface. 
Disengagement is effected by an 
annular electro-magnet bolted to the 
front end of the gearbox. When the 
magnet is energized, it attracts the disc 
on the rear of the sleeve. This dis- 
engages the friction drive between the 
disc and the clutch casing and also 
brakes the centrifugal-weight carrier 
assembly to stop it. Thus, the clutch 
is disengaged in the following manner. 
As the carrier and weight assembly 
slows down, the reaction plate moves 
to the rear until it comes against the 
stop plates on the lugs of the presser 
plate. Then, the retraction springs with- 
draw the presser and reaction plate 
assembly clear of the driven plate. 


From the illustration of the perform- 
ance characteristics of the clutch, it can 
be seen that the torque that can be 
transmitted as the speed decreases is 
greater at any given speed than that 
obtainable when the engine is being 
accelerated after engagement. This 
hysteresis effect is due to friction in the 
clutch mechanism. It is an advantage in 
that it enables the engine to be used as 
a brake even at speeds approaching 
idling. 





The driven plate and its hub assembly 
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Operation 

With the engine idling, the clutch is 
always disengaged, because the centri- 
fugal force on the weights is insufficient 
to overcome the tension in the presser 
plate withdrawal springs. Therefore, to 
pull away from rest, the sequence 
of events is as follows. First, the appro- 
priate gear is selected. Then the throttle 
is eased open, and the engine speed, 
and therefore the centrifugal force on 
the bob weights, is gradually increased 
until the drive is fully taken up. 
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To change gear, either up or down, 
while the vehicle is in motion, it is only 
necessary to move the gear shift lever. 
During the initial movement of this 
lever, the interrupter switch, which is 
incorporated in it, closes the circuit to 
the electro-magnet. This withdraws the 
drive-sleeve of the centrifugal-weight 
assembly rearwards and slows it down 
until it stops. As the centrifugal force 
on the weights is reduced, the presser 
plate is withdrawn by its return springs 
and the clutch is disengaged. Synchron- 













ization is effected by the synchro cones 
in the gearbox as the gear change is 
completed. When the driver releases the 
lever, the circuit to the electro-magnet 
is broken, and the drive sleeve of the 
centrifugal-weight assembly moves for- 
ward again under the influence of its 
return springs until its friction facing is 
clamped against the clutch cover. Thus, 
the weights rotate again and the 
drive is taken up by the centrifugal 
clutch. Doubtless, slight hysteresis 
would only give a more gentle take-up. 





THE [.B.C.A.M. COMPETITIONS 


Conditions for the Drawing and Handicraft Sections 


in connection with the drawing 

and handicraft competitions 
arranged by the Institute of British 
Carriage and Automobile Manufac- 
turers, in association with the Society 
of Motor Manufacturers and Traders, 
the National Federation of Vehicle 
Traders, and the Worshipful Company 
of Coachmakers and Coach Harness 
Makers of London. 

Of the five drawing competitions, the 
first calls for a coloured drawing of a 
four-door six-seater saloon on a wheel- 
base of 9ft, together with separate 
sketches, in line or colour, of details 
such as interior trimming, luggage boot, 
instrument board and special features, 
suitable for use for a sales campaign or 
catalogue illustration. The coloured 
drawing to be to an approximate scale 
of jin to the foot, in three-quarter 
front view perspective, hand brushed or 
finished by mechanical means. This 
competition is open to all persons of 
British nationality, without age limit. 

Competition No. 2 is open to persons 
of British nationality, without age limit, 
and is for a general arrangement draw- 
ing to a scale of 14 in to the foot, of a 
four-door six-seater saloon on a wheel- 
base of 9ft, with sufficient details to 
show method of construction; various 
views to be shown to include elevation, 
half plan, half front and half rear. Ele- 
vation to show car travelling from right 
to ieft, and half views to be of left hand 
(near) side only. 

Competition No. 3 is for an outline 
drawing of a four-door, six-seater 
saloon on a 9 ft. wheelbase; drawing to 
be to a scale of 14 in to the foot; seating 
arrangements to be indicated. Various 
views to be shown are to include eleva- 
tion, half-plan, half front and half rear. 
Elevation to show car travelling from 
right to left, and half views to be left 
hand (near) side only. This competition 
is open to students of any technical 
school or employees in British work- 
shops under 21 years of age and to com- 
petitors under the age of 23 at closing 
date for receipt of entries who have 
served not less than 12 months in H.M. 
Forces, but the competition will not be 
sub-divided into separate sections for 
the two age groups. 

Competition No. 4 is open to persons 
of British nationality, without age limit, 


Pris conection are now available 


and calls for a general arrangement 
drawing to a scale of jin to the foot, 
of a single-deck stage carriage of metal 
construction mounted on an underfloor 
engined chassis. Coachbuilder’s chassis 
drawing will be supplied. Overall 
dimensions to be 30ft long by 8ft 
wide, vehicle to comply in all respects 
with current Ministry of Transport 
regulations appertaining to single deck 
vehicles. Side elevation, front, rear and 
plan views to be shown to the same 
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scale, with half cross-section giving 
details of construction to a scale not 
exceeding 14 in to the foot. The body 
envisaged must be capable of carrying 
in reasonable comfort, the maximum 
possible number of seated and standing 
passengers during peak periods, and be 
capable of seating not less than 24 
passengers at any time. Separate 
entrance and exit doors to be provided, 
with general layout suitable for one-man 
operation during non-peak periods. 
Body weight and maximum front and 
rear axle loads in both laden and un- 
laden condition to be specified, with 
clear indication of method of arriving 
at calculated figures. 

Competition No. 5, open to persons 
of British nationality, without age limit, 
requires a general arrangement of an 
accident ambulance, to a scale of 14 in 
to the foot; to comply in all respects 
with current Ministry of Transport 
regulations, Interior equipment to be 
designed to accommodate two stretcher 
patients, or one stretcher patient and 
four to six seated patients. Construc- 
tional details to be given, with full size 
sections through various parts of the 
body; body mounting details also to be 
shown. Chassis drawing will be sup- 
plied to competitors. 

The Handicraft competition is open to 
students of any technical school, or 
employees in British workshops under 
the age of 21; it is also open to com- 
petitors under the age of 23 at closing 
date for receipt of entries who have 
served not less than 12 months in H.M. 
Forces, but competition will not be 
sub-divided into separate sections for 
the two age groups. Competitors may 
submit entries of handicraft in any 
branch of the industry. 

In the woodwork sections the use of 
machinery, other than for the rough 
sawing of timber, is not permitted. 
Blue prints will not be issued, and it 
is open to competitors to submit any 
specimen of their handicraft they may 
select. Very large or very small speci- 
mens should be avoided. 

All entries, whether drawings or 
specimens of handicraft work, must be 
delivered securely packed to the 
Institute of British Carriage and 
Automobile Manufacturers, 50 Pall 
Mall, London, S.W.1, on or before 
Saturday, May 14th, 1955, 
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PNEUMATIC SUSPENSION SPRINGS 


Some of the Fundamental Considerations 


INCE the purpose of vehicle 
s suspensions is to ensure a com- 

fortable ride, a design, to be satis- 
factory, must meet certain requirements 
regarding vibration characteristics with 
particular reference to their effect upon 
the passengers. A considerable amount 
of research has been devoted to this 
matter! and the main results are sum- 
marized in Fig. 1. According to Reiher 
and Meister, passengers should not be 
subjected to vibrations in excess of 
those of region 3 on the curves, whilst 
Helberg and Sperling consider that the 
limit is set by a ride factor of 2-5. The 
data obtained by the two 
last - named _ investigators 
form the basis for ride or 
evaluation of German rail- ry 


way rolling stock, the rele- ry 


vant limits being shown in 


Fig. 1. Janeway concludes i 
that for automobiles the 
comfort limit for comfort- 


able ride within a frequency +0) 
range of 1-6 cycles/sec is 
given by af*?=2, the limiting 
value of the jerk (d®s/dt*) 
being 40 ft/sec’. This value 
appears somewhat on the 
high side, and an analysis of 
Fig. 1 suggests that within 
the frequency range of 1-3 
cycles/sec, a more desirable 
value will be given by 
af?=1. In any case, to 
ensure the same degree of 
comfort it will be necessary 
to reduce the amplitude of 
vibration as the frequency 
is increased. 

The degree of comfort of 
the passenger depends upon 
the natural frequency of the 
suspension, the frequency of 
the disturbances imposed by 
road irregularities and the 
amplitude of the body dis- 
placement. To obtain a clear 
picture of the effect of some 
of the factors involved, it is 
necessary to make certain 
simplifying assumptions and 
to ignore the effect, upon 
vibration characteristics, of 
seat cushions, tyres, vehicle 
mass distribution, different 
front and rear spring char- 
acteristics and position of 
the centre of gravity. The 
problem will be considered 
on the basis of a single 
degree of freedom system. 
For springs having a linear 
characteristic, that is, with which the 
deflection s, in, is proportional to the 
load P, lb, the natural frequency f,, 
cycles/sec, is given by: 

fu=314/ 1/s 
whilst the transmissibility or magnifi- 
cation factor e=amplitude of forced 


ation — in 


04} 


Amplitude of sinusoidal v 


0-000! 
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a Reiher and Meister 
0 imperceptible 
1 Barely perceptible 
2 Noticeabie 


vibration/amplitude of disturbance, 
which equals transmitted force/im- 
pressed force, is obtained from: 


1 
“=T-Ohr 


the frequency of the 


where f is 
disturbance. 

It will be noted that the value of f, 
as well as of the impressed force, has 
a considerable influence on the suspen- 
sion performance. Unfortunately, the 
available data are limited. Generally, 
over rough roads, the value of f varies 
between 800 and 1900 per mile, with 
1000 per mile as a fair average. 





r 
Frequency - cyc les/ sec 


b Janeway 


4 Uncomfortable 
not uncomfortable 


Fig. 1. The effect of vibration on passengers 


The ratio of spring deflection at no 
load to that at full load can vary 
within wide limits, even with passenger 
vehicles. For omnibus trailers, it 
amounts to as much as 1 to 3. This, in 
turn, means that the ratios of f, can 
vary within a range of 1 to 3; there- 


iemese determined by tan /. 





} Desirable limit fori iii 
| passenger vehicles+—++ 






¢ Helberg and Sperling 
3 Slightly uncomfortable 


5 Very uncomfortable 


fore it may not be possible to ensure 
satisfactory riding qualities over the 
entire load range. In any case, it is 
desirable to maintain a constant natural 
frequency irrespective of the load 
imposed upon the suspension, that is, 
the suspension should have a non-linear 
characteristic, the stiffness c, lb/in, 
increasing with the load P, lb. This 
type of characteristic is sometimes 
referred to as supra-linear. 

The stiffness of a spring with a non- 
linear characteristic is determined in 
accordance with a differential equation 
referring to a point of the character- 

istic c=dP/ds, where s, in, 

is the spring deflection. From 

Fig. 2, the value of c is 
Since 
the circular frequency of the 
vibration is  wn=/c/m, 
sec', the requirement 
fn=constant means that »,, 
and with it the value of c/m, 
where m=W/g, \b-sec?/in, 
and We=the spring-borne 
weight, lb, must remain con- 
stant over the entire range of 
loads, With W=P: 

c/m=(dP/ds)/(P/g) 


= wn", sec? 
or, 


P=(g/w,»?dP/ds) 
=C dP/ds 
where C= g/w,? is a constant 
determined by the required 
value of »,. The solution of 
this equation is: 
fds=s=Cf dP/P 
=C(log, P- log, P.) 
Consequently, 
P=P,e,'/8 
where e=2-718, and P, is an 
arithmetical value required 
to plot the load _ versus 
deflection curve for a con- 
stant value of , or fn. 
Generally, it is advisable to 
determine the spring char- 
acteristic on the basis of 

'm==3P,, where P,, is the 
minimum load carried by 
the spring’. 

A number of curves for 
constant values of f, or 
@, are plotted in Fig. 4. It 
should be noted that below 
the value P/P,=e, the 
theoretical values shown by 
dotted lines deviate from 
what is practically possible, 
the actual curves starting 
from the point of origin and 
not at P/P,=1. It is possible with a 
number of different spring arrange- 
ments to obtain a close approximation 
to the requirement f,=constant. For 
example, this caa be done with wish- 
bone suspension, torsion bars, and suit- 
ably shaped rubber buffers: the 
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Fig. 2. Non-linear spring characteristic 


resultant characteristic is plotted in 
Fig. 3, in which the no load condition 
is Pa [Po=3. 

The design of a controllable pneu- 
matic suspension of improved riding 
qualities calls for a performance analysis 
with particular reference to the load- 
deflection characteristics as well as the 
heat dissipation aspects of the units. To 
simplify the basic considerations, the 
suspension is assumed to consist of a 
piston moving in an airtight cylinder, 
and that no air leaks past the piston. 
' The pressure in the cylinder is given 
by: po=W/A, lb/in? gauge, where A, 
in”, is the piston area. The force resist- 
ing additional deflection depends only 
upon the volume of air compressed by 
the piston, that is, p=p.(V./V)”, so 
that: 

P=pA=p. A(V./V)” 

W[V./(Vo—sA))” 

W{1/(1 —s/H.)|” 
where H,, in, is the working length of 
the air column under the static load P,,. 
For air undergoing adiabatic compres- 
sion, y=Cp/Co=14. The resultant 
characteristics, for a number of H, 
values and an initial static deflection of 
4in, are plotted in Fig. 4. It should be 
noted that the values of s become nega- 
tive as soon as s<4in. As shown in 
Fig. 4, it is possible to maintain a con- 
stant natural frequency within a range 
of load ratios of about 2 to 1. Outside 
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Fig. 3. Constant frequency spring characteristics 
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this range the desired frequency can be 
maintained by changing the value of H, 
by altering the air pressure, a practice 
adopted with some recent omnibus 
suspensions. 

Transmissibility curves of air springs 
are generally as shown in Fig. 5. The 
curves for the lower range of loads are 
rounded off at the peak, this represents 
the effect of damping in the system. As 
the impressed frequency increases with 
speed, or due to road conditions, the 
value of transmissibility will suddenly 
increase at f,; the shaded hysteresis loop 
is due to system instability in the range 
concerned, 

The thermal aspects of air springs 
will now be considered for a four-wheel 
omnibus in which each of the eight 
spring-cylinders supports a load of 
1,400 lb when the bus is empty, and 
2,800 Ib fully laden. With a static 
deflection of 4in and a corresponding 
effective spring length H, = 10 in, a con- 
stant natural frequency of about 90 
cycles/min can be ensured over the 
working range of the spring. When the 
omnibus is fully laden, the deflection 
will increase from 4 in to 7-85 in, Fig. 4, 
whilst a dynamic load equivalent of 0-25 
of the static value will further increase 
this to 8-35 in. It should be noted that 
the non-linear characteristic reduces the 
deflection due to the shock load to 
about 0-5 in, as compared with 1 in for 
a normal spring. 

If the cylinders are filled at atmos- 
pheric pressure and then compressed by 
the load of 1,4001Ib, the air pressure 
will increase to 5-88 lb/in?, assuming 
isothermal compression when reducing 
the length of the air column from 14 in 
to 10in. Since the piston diameter of 
17-4in needed under these conditions 
is unduly large, the air must be com- 
pressed initially. If the piston diameter 
is limited to 6in, the air pressure 
required will be 35-3lb/in?; this 
increases to 49-5 and 991b/in? under 
loads of 1,400 and 2,800 Ib respectively. 

The work done by the springs will 
be converted to heat, and the effect of 
the main parameters will now be con- 
sidered for the omnibus running at 
30m.p.h. over a rough road in an 
ambient temperature of 100degF. If 
the number of oscillations is 1,000 per 
mile and the dynamic spring deflection 
0-5 in, the mean piston velocity will be 
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Resonance characteristics of non- 
linear springs 


Fig. 5 


0-417 ft/sec. The compression will 
follow a polytrope, the exponent of 
which is assumed as m-=<1-333. The 
pressure p, at the end of the compres- 
sion stroke can be obtained from: 
P:/pi=(Vi/V;)™ 

(141-5/127)':355 

1-156 
where V is the volume, in’. If p,=—99 
lb/in*, p.=114-5lb/in*, the tempera- 
ture ft, at the end of the compression 
stroke is given, for t,~<100degF or 
T, = 560 deg F absolute, by: 


T:/T,=(V,/V,)"" 
1.1569: 555 
1-035 
so that 7,=—580degF absolute and 
t, ~ 120 deg F. 
For air at 100 deg F, y= cp/c¢y= 1-398 


and c,=0-172 B.Th.U/lb-deg F, so the 
specific heat of the polytrope will be: 
Cm == Cem— y)/(m—1) 
0-172(1-333 — 1-398) /(1-333 — 1) 


0-0335 
The work done amounts to: 
L=(R/m-— 1X, —t,) 


(53-3/0-333) — 20) 
3,200 ft-lb /Ib 
or 
L =778(Cm — Cots —t;) 
778 ( ~0-0335 — 0-172) 20 
3,200 ft-lb /Ib 
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Fig. 4. The effect of pneumatic spring length on characteristic 
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80, in terms of heat units: 
L’ 3,200/778 = 4-11 B.Th.U/lb 
The weight of air originally enclosed 
in the cylinder at a pressure of 35-3 lb/ 
in’ is w=0039 lb, so the amount of 
heat to be dissipated is : 


QO = Cnt, ~t,) 
0-0335 x 20 
0-67 B.Th.U/lb 
and as a check, 
Q=L7¥—m)/(v—1) 
4-11(1-398 — 1-333)/0-398 
0-67 B.Th.U/lb 
so the amount dissipated per stroke is: 
Q,=wQ 
0-039 — 0-67) 
= 0-0261 B.Th.U. 


The amount of heat generated per hour 
at a vehicle speed of 30 m.p.h. and 1,000 
oscillations per mile is: 
Qn =0-0261 x 30 x 1,000 
783 B.Th.U/hr 

The heat dissipation can be deter- 
mined by the amount of heat trans- 
ferred from the working charge to the 
cylinder walls and thence to the sur- 
rounding air. Heat dissipation from the 
charge to the walls is governed by: 

Q, 4A(tm tw) 8 B.Th.U. 
where A, ft*, is the effective cylinder 
area (in calculating this, the area of both 
ends will be ignored because of the 
installation requirements), t,,, deg F, the 
mean cycle temperature, 44, hr, time 
per cycle, whilst 2, k cal/m*-deg C-hr, is 
the heat transfer coefficient. 

According to Nusselt‘, 

4=O-998 pm® Tm (1 + 1-24 vm) 

where p» is the mean cycle pressure, 
T» the mean cycle temperature and 
Vm the mean piston velocity, all in 
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metric units. Here, Pm=8-27 atm 
absolute, T,=—317degK, and tvm= 


0-127 m/sec, . ald 
t= 0-99 8-27? x 317 (1 1-244-0-127) 
31-9 k cal/m?-deg C-hr 
or, 
t= 31-9/4-88 
6°53 B.Th.U /ft*-deg F-hr 
At a length of 5-65in, the effective 
cylinder wall area is 0-735 ft?, so, 


O, ~ 653 x 0-735 * (tm — tw) X 0-0000333 
0-00016(tm — tw) 
and 
t lw =0-0261 /0-00016 


163 deg F 
Consequently to dissipate the amount 
of heat concerned, the mean tempera- 
ture inside the cylinder must be some 
63 deg F above the ambient. 

The heat dissipation from a single 
tube to air, if the direction of the air 
flow is normal to the tube, can be 
calculated® from: 


oo 0°385 (4) CS) 


heat transfer coefficient, 
B.Th.U /ft?-deg F-hr 
k —thermal conductivity, 
B.Th.U /ft?-hr-deg F /ft 
cp = Specific heat at constant pres- 
sure, B.Th.U /Ib-deg F 
absolute viscosity, Ib/hr-ft 
p= density, lb/ft® 
D =diameter, ft 
V —air velocity, ft/hr 
At a vehicle speed of 30m.p.h., the 
velocity of air past the spring-cylinders 
is assumed to be about 10m.p.h., so 
h=3-57 B.Th.U /ft*-deg F-hr. The cyl- 
inder area exposed to the cooling air 


where h 
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amounts to about 1-85ft?, so the 
required temperature difference between 
the cylinder and the ambient air will 


be: 
T.D.=783 /3-57 x 1-85 
= 120 deg F 

Thus, the controlling factor is the 
ability to dissipate heat to the ambient 
air, so the provision of fins or use of 
larger cylinders might be advisable 
when operating under arduous condi- 
tions or if the spring units are not fully 
exposed to the air flow past the vehicle. 
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INSTITUTION OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


The following meetings will be held 
during March: — 


LONDON 
Tuesday, 8th March, 5.30p.m., at 1, 
Birdcage Walk, Westminster, S.W.1. 


Paper: “ Analysis and Interpretation of 
Service Records,” by A. T. Wilford, B.Sc., 
Cl Mech.E. 


Friday, 11th March, 5.30 p.m. Paper: 
“ Heavy-duty Truck Development in the 
United States of America,” by Robert 
Cass, M.S.A.E. 


BIRMINGHAM CENTRE 


Thursday, 17th March, 6.45 p.m., in the 
James Watt Memorial Institute, Great 
Charles Street. Paper: “Heavy-duty Truck 
Development in the United States of 
America,” by Robert Cass, M.S.A.E. 


DERBY CENTRE 

Monday, 28th March, 7.0 p.m., in the 
Rolls-Royce Welfare Hall. Paper: 
“Nuclear Reactors and Power Produc- 
tion.” 


LUTON CENTRE 


Thursday, 24th March, 7.30 p.m., in the 
Assembly Room, Luton Town Hall. Paper: 
“ Heavy-duty Truck Development in the 
United States of America,” by Robert 
Cass, M.S.A.E. 


NORTH-EASTERN CENTRE 


Wednesday, 16th March, 7.15 p.m., in 
the Chemistry Lecture Theatre, The 
University, Leeds. Paper: “ Analysis and 
Interpretation of Service Records,” by 
A. T. Wilford, B.Sc., C.I.Mech.E. 


NORTH-WESTERN CENTRE 


Friday, 18th March, 7.15 p.m., in the 
Engineers’ Club, Manchester. Paper: 
“ Heavy-duty Truck Development in the 
United States of America,” by Robert 
Cass, M.S.A.E. 


SCOTTISH CENTRE 


Monday, 21st March, 7.30 p.m., in the 
Institution of Engineers and Shipbuilders, 
39, Elmbank Crescent, Glasgow. Paper: 
“ Heavy-duty Truck Development in the 
United States of America,” by Robert 
Cass, M.S.A.E 


WESTERN CENTRE 


Monday, 14th March, 6.45 p.m., in the 
Royal Hotel, Bristol. Paper: “ Heavy-duty 
Truck Development in the United States 
of America,” by Robert Cass, M.S.A.E. 


The following meetings will be held 
during April: — 


NORTH-EASTERN CENTRE 


Wednesday, 20th April, 7.15 p.m., in the 
Chemistry Lecture Theatre, The Univer- 
sity, Leeds. Address by the Chairman of 
the Centre, Mr. }. L. Hepworth, B.Sc., 
M.1.Mech.E. 


NORTH-WESTERN CENTRE 


Monday, 18th April, 7.15 p.m., in the 
Offices of Messrs. Leyland Ltd., Man- 
chester. Paper: “ Analysis and Interpreta- 
tion of Service Records,” by A. T. Wilford, 
B.Sc., C.I_Mech.E. 


WESTERN CENTRE 


Thursday, 28th April, 6.45 p.m., in the 
Royal Hotel, Bristol. Paper: “ Matching a 
Diesel to Light Road Vehicles,” by M. 
Vulliamy, M.A., A.M.I.Mech.E. 
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LIGHT ALLOY COMMERCIAL 


BODYWORK 


Birmetals System Based on Standardized Extruded Sections 


a worthwhile reduction of weight 

can be secured by the use of light 
alloy bodywork. The aluminium alloys 
used are approxi- 
mately only one- 
third the weight 
of steel, but 
owing to. their 
lower modulus of 
elasticity, how- 
ever, load-carry- 
ing and _stress- 
bearing members 
must be of corres- 
pondingly greater 
section thickness 
or have a rela- 
tively improved 
section modulus. 
The best use of 
the material 
can be secured 
only by careful 
design of the 
structure gener- 
ally and of the 
individual sections 
employed. These 
sections may well 
differ considerably from the conven- 
tional forms established for steel; to 
secure the most economical disposition 
of the material they are produced by 
the extrusion process. A net saving in 
weight of approximately 50 to 60 per 
cent can usually be realized. 

The first cost of a light alloy body 
is higher than an equivalent steel 
structure and the advantages are 
obtained in operation. A lighter body 
enables a higher 
pay-load to be 
carried while re- l 
taining the same 


[: all classes of commercial vehicles 


legally operated at 30 m.p.h., with con- 
sequent increase of earning capacity. 
An incidental advantage, to some 
extent offsetting the higher first cost, 





Assembled anti-slip, heavy-duty flooring (Patent applied for) 


is the high scrap value of the light 
alloy body when the vehicle is written 
off at the end of its useful working 
life. 

A range of specially developed 
extruded sections is produced by 
Birmetals Ltd., Quinton, Birmingham, 
in BBO16 WP heat-treated magnesium 
silicide alloy for all classes of commer- 
cial vehicle bodywork. This alloy has 
the following mechanical properties: 


{ 
35 In - 


gross weight rat- Pte —_ 
no Sel ce y* G a aa T 
{ 


sumption will be 
lowered and tyre 
wear lessened 
when the vehicle 
is running light. 
Should the same 
maximum load be 
carried these 
economies will 
apply during all 
running, whether ° | 
fully loaded or ie 
empty. In some <_ 

instances, while : 
carrying the same 
load, the reduc- 
tion in gross 
weight is sufficient 
to bring a 20 
m.p.h. vehicle into 
the class that is 


14 
—- «if re 
y 











0-1 per cent proof stress 14-19 ton/in* 
Ultimate stress 17-23 ton/ in? 
Elongation 10-25 per cent 
The sections are so designed that 
they are adapt- 
able for various 
parts of the body 
structure, thereby 
minimizing the 
number of dif- 
ferent sections to 
be carried by the 
body builder. It 
will be noted that 
hollow _ sections, 
more expensive to 
produce, have 
been avoided and 
all extrusions are 
of the “open” 
type. An _ out- 
standing feature 
is a new type of 
interlocked 
flooring. 


Underframe 

The longitu- 
dinal bearer sup- 
port channels are 
6inX2inx sin flanges for platform 
bodies or up to 9in X 34in X fin 
flanges for heavy-duty tipping bodies. 
Cross bearers are 4in X 2in X ein 
channels, bolted to the longitudinal 
bearers with 24inX24inx}in angle 
stabilizers at each intersection. The 
spacing of the cross bearers will be 
determined according to the platform 
loading but should not exceed 27 in 
for average conditions of service. 


Flooring 


{ } 
7 igin tg For heavy-duty 
vehicles the plank 
mH hin = section is 34in 


|! wide X 1} in deep, 
and comprises a 
box channel with 
an angled pro- 
jecting rib on each 
side. Adjoining 
planks are locked 
together by a cap- 
ping section suit- 
ably angled to 
engage the plank 
ribs and provide 
a flush surface 
over the junction. 
The capping ac- 
commodates the 
hexagon head of 
a standard *% in 
a of diameter B.S.F. 

———" * high-tensile steel 
bolt, free to slide 


Heavy- and medium-duty planking sections and 7; in and £ in bolt size lock strip sections but not to turn, 
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by which it is drawn down to 
clamp the planks by means of 
a channelled grip washer 
engaged on the underside of 
the plank ribs. These grip 
washers may be of any appro- 
priate length, being merely 
cut from an extruded section. 
At the cross bearers, longer 
bolts are carried through the 
flange of the bearer and pro- 
vide location. By thus locking 
the planks together between 
the bearer supports an excep- 
tionally rigid floor is obtained, 
well suited to resist the effects 
of dumping when loading by 
grab without bursting at the 
joints or distorting. A die- 
lectric paint is applied at all 
mating surfaces and a coating 
of “Seelastik” will render 
the joint completely water- 
tight, as may be necessary 
for such applications as the 
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transport of livestock, anti- 
skid cross rails of top-hat 
section are bolted to the non- 
slip floor. 

Two rave sections are 
available; a flush type and a 
raised type projecting 1} in 
above floor level. They com- 
bine structural and decorative 
functions, being stiffened by 
top and bottom bulges to 
protect the outer lettering 
surface from abrasion. Ex- 
tending for the full length of 
each side of the body, the 
rave fits closely over the ends 
of the cross bearers, to which 
it is bolted at the upper and 
lower flanges. A rave is also 
fitted across the rear end, 
with angle stiffener gussets at 
each corner. 

At the rear of the platform 
the ends of the planks are 
supported on a flat strip 








bodies for malt or ballast 
trucks. Lock capping and 
grip washer sections jor } in 
diameter bolt fixing are also 
available. 

Medium - duty flooring 
utilizes a plank section of 
similar design but 8} in wide 
and centrally supported by a 
rib seating on the cross bearer. The 
same lock capping, bolts and grip 
washers are used and the two types of 
planks can be assembled together. 
Thus it is possible to build a floor with 
a specially strengthened area if desired, 
or to make use of alternative width 
sections to obtain a specific width of 
floor. Accommodation in respect of 
width of floor is also possible by 
sawing either an 8jin or 34in plank 
to provide “one-legged” sections which 
are fitted at each side rave. 

Floor sections are supplied with 
either a smooth or studded top 
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Tongued and grooved planking sections (G. C. Smith (Coach- 


works) patent) 


surface. The studding, which is the 
subject of a patent application, is 
formed without adding weight to the 
section and is arranged in a spaced 
diamond pattern to afford a non-slip 
surface in all directions. Where a 
non-slip surface is required while 
retaining the facility of sliding boxes, 
milk churns, drums or similar loads, 
a special twin-ribbed lock capping 
section is fitted between the planks. 
The ribs stand to the same height as 
the studs and provide a continuous 
level on which the load items can be 
moved, For trucks intended for the 
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——_—_—_—_—_—— Nominal width 3ft 





bolted beneath the _ inter- 
mediate flange of the raised 
rave section or on the inter- 
mediate flange of the flush 
type section. In both cases the 
upper flange may be sawn off. 


Headboard 

For the headboard a Birma- 
bright 16S.W.G. corrugated sheet is 
used, with the corrugations running 
horizontally. Produced under a press 
brake from an 8 ft by 4ft sheet, it is 
toughened by work-hardening and is 
larger and lighter than the usual 
extruded corrugated section, An offset 
boxed capping gives stiffness to the 
upper edge and at the base an angle 
finisher is bolted to the floor and the 
headboard. The main centre supports 
are two 3 inX2inX} in angles extend- 
ing down to the underframe longi- 
tudinal channels to which they are 
bolted. At each side a 3 inX2inX}in 
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Longitudinal and cross bearer, headboard and rave sections 
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angle forms a corner finisher. It is 
bolted to the outer face of the side 
rave and, extending below it, is 
gusseted by either a 3in X Zin X } in 
angle or a 4inX2in channel to the 
lower flange of the rave. 


Sides and ends 

Since the plank sections can be 
firmly connected together by means of 
the lock capping, and the securing 
bolts are contained within the depth 
of the section, it is possible to use 
these same sections to make up 
double-walled sides and ends. The 
planks are bolted up with the } in lock 
capping to form the required area, a 
light alloy sheet is riveted to the outer 
side to close the sections and a U-type 
capping section is fitted all round. On 
double-skinned hinged sides or tail- 
boards, lengthened securing bolts are 
fitted at appropriate points to pass 
through the outer panel and the hinge 
bands. Thus no protruding bolt heads 
are necessary on the inside surface. 
Whether the 34 in or the 8 in planks, 
or assemblies of both sizes, are used, 
this construction is more economical 
in weight and cost than one involving 
the use of hollow extrusions of similar 
thickness. 

As an alternative, a single-skinned 
construction can be employed. This 
consists of a light alloy panel of suit- 
able gauge framed with an offset 
boxed capping, mitred at the corners 
and riveted to the sheet. 

Side stanchions can be made from 
the 34 in wide floor plank by cutting 
off the angled rib on each side. The 
top run of the side rave is apertured 
to pass this trimmed section, which is 
then bolted up with its outer face to 
the inner vertical face of the rave. 
Additional security for the anchorage 
is obtained by an angle gusset to a 
cross bearer, Alternatively, a special 
light hollow section, as adopted by 
Bowyer Bros. (Congleton) Ltd., can be 
bolted to the outer surfaces of the 
sides, 

The approximate weights, in lb per 
foot run, of the main sections for the 
heavy-duty and medium-duty bodies 
are:— 

Underframe longitudinal .. 2-105 

Cross bearer ........ , . 1735 


AFT ER motoring on the Continent 

many motorists return convinced 
that the yellow headlights used in 
France are far less dazzling than the 
white lights used in this country. In 
order to determine whether there are 
any advantages in using yellow light 
some new experiments have been 
carried out at the Road Research 
Laborato: A test track, approxi- 
mately half a mile long, consisting of 
a straight portion with a curve at each 
end, was laid out. Man-size rectangles 
of sacking on wooden frames were set 


AUTOMOBILE 
ENGINEER 

34in planking . 1-005 
8iin planking .... 2-118 
Lock capping—rs in . 0-264 
Lock capping—} in i. Ca 
Rave—flush ...... sain ee, 
Rave—raised .........55- 2-320 
Offset capping ...... -.ee. 0-684 
Channel capping .......... 0-474 

Lightweight flooring 


For lorries of lower capacity and 
trucks, lighter types of extruded floor- 
ing are available. Typical of these is 


4» — — A - — - - - 














Lightweight stressed-skin van body con- 
struction 


the tongued and grooved planking to 
the patented designs of G. C. Smith 
(Coachworks). This comprises a boxed 
channel 5 in X } in which can be closed 
by a telescoping channel 3} in wide. 
The inner face of the web of the 
closing channel is ribbed and grooved 
at each side. Holes for the jin 
diameter fixing bolts are drilled in the 
groove and the rib is spaced so that 
the head of the bolt is locked against 
rotation. As a flooring it is used in 
the open form, seating directly on the 
cross bearers. Similarly, it can serve 
for sides and ends, closed either by 
the extruded channel or by a sheet 
panel and framed by a channel 
Capping. 

A new ultra-light extruded flooring 
is under development. It is specifically 
designed to replace spruce flooring 
fin thick without increase in weight 
but having an improved distributed 
load capacity and more durability. 
Lighter and simpler rave sections will 
also be available for light duty plat- 
form lorries. The corrugated sheet 
floor, to a uniform sin depth, is 
produced in 16- or 18-gauge material 
in sizes up to 12 ft 3 ft. 





CAR LIGHTING 


up in two lines, one on either side of 
the road, and small obstacles were 
placed in the centre of the track. The 
dummy men and obstacles were made 
to reflect about the same amouat of 
light as the average man’s suit. 

In the test, two cars set off simul- 
taneously from opposite ends of the 
track. Each car carried two pairs of 
lamps of the latest French design, and 
on each car one pair was fitted with 
yellow bulbs normally used in France, 
the other pair with clear bulbs. The 
two pairs of dipped lights on each 
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Van bodies 

A stressed single-skin van body 
structure, intended particularly for 
overseas assembly, uses pre-formed 
sheet panels over a framing of a special 
boxed-section channels with re-entrant 
flanges. The panels are flanged and 
lipped to overlie the flanges of the 
frame channels and the edges of 
adjacent panels are secured by a single 
channel-section lock strip. This is 
drawn down by screws and angled 
spring-steel plate nuts to stress the 
panel tightly over the framing. In 
contrast to a conventional lapped and 
riveted construction, in which the 
shear value of the panel is limited to 
the metal from the rivet hole to the 
edge, this clamping method draws over 
the entire length of the edge and dis- 
tributes the shear over the whole 
width of the panel. B .. thickness Md 
the panel may, ry 71g ae 
reduced to as low as 24 S.W.G. Spring 
bolting ensures that the panels will 
not come loose and also permits a 
slight torsional flexure in operation. 
The “ Hanks ” type nut secured to the 
spring plate is necessarily of the self- 
locking type, as it is required initially 
to turn with the screw after insertion 
in the frame channel to take up its 
non-rotatable position. 

To assemble, the lock strip carrying 
the screws with the angled plate nuts 
on their ends is placed in the frame 
channel, the screws are turned to 
position the nuts, and the lock strip 
drawn out to full extent. The panels 
are then inserted, the lock strip is 
seated on the panel lips, and the 
screws tightened to secure. Replace- 
ment of a damaged panel, of course, 
is equally simple. 

Panels may be of any convenient 
size up to a maximum of approxi- 
mately 10ftx4ft. Such full-length 
panels are arranged vertically or hori- 
zontally and light stiffening or anti- 
drumming rails may be provided if 
necessary. The junctions can be satis- 
factorily made watertight by the use of 
“ Seelastik ” at the engaging surfaces. 

The drawings show several alter- 
native constructions, but these do not 
exhaust the possibilities. Many other 
standard extrusions are available, 
allowing considerable flexibility in 
design to meet specific requirements. 


car were similarly aimed and were 
adjusted to give the same light output. 
By tilting the lamps, conditions rang- 
ing from slight to severe glare could 
be arranged in both colours. Twenty 
drivers took part in the tests. Rather 
more than half preferred white light 
when meeting cars similarly equipped 
to their own. Six drivers thought 
yellow light slightly less glaring, but 
all felt the differences between the 
systems were small. Evidently, chang- 
ing from white to yellow light will not 
solve the dazzle problem. 
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IMPROVED BICERA COMPRESSOR 


A New Unit Designed for Commercial Applications 


compressor has been introduced 

recently by The British Internal 
Combustion Engine Research Associa- 
tion, 111-112, Buckingham Avenue, 
Slough, Bucks. The earlier model was 
designed as an experimental unit rather 
than for commercial application. That 
is, ease of instrumentation, adjustment 
and modification were the prime 
requirements. The results obtained 
were so encouraging that a second pro- 
totype has been built, tested and 
developed for commercial use. Like its 
predecessor, it has advantages of both 
internal compression and variable dis- 
placement at constant speed. Both the 
units are described and the test results 
given in two reports by D. W. Tryhorn, 
B.Sc.(Hons.), which are published by 
the Association. 

Experience gained by testing Roots- 
type pressure chargers showed that they 
are far from ideal as a positive dis- 
placement type of compressor. When a 
new design was put forward by a 
member of the staff it was realized that 
the disadvantages of the Roots pres- 
sure-charging system could be over- 
come. It was thought that industry 
would be well served by the construc- 
tion and testing of a machine working 
on the positive displacement principle. 


A N improved version of the Bicera 


The Roots-type compressor 

Obviously, the Roots-type com- 
pressor could not have withstood the 
test of time unless it had a number of 
marked advantages, and it was con- 
sidered to be most important that 
further improvements that could be 
effected in the new type of unit should 
not be made at the expense of any of 
these good features. The principal 
advantages of the Roots-type com- 
pressor are its light weight and small 
bulk. These are due partly to its lay- 
out, but much more to the high speed 
of operation that is possible because of 
its large port areas. Lubrication is not 
required in the working space; and 
reasonable reliability can be obtained, 
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but only when production and fitting 
limits are carefully controlled. The 
maximum useful delivery pressure is 
about 8 lb/in*, and peak efficiency is 
somewhere within the range of 2 to 
5lb/in*; the more efficient com- 
pressors usually develop peak efficiency 
at the lower delivery pressures. 


Leakage 

The considerable leakage of air past 
the rotors is a detrimental feature. It 
not only causes a loss of overall 
efficiency, but also a rapid drop in 
delivery pressure as the speed is 
reduced while the delivery volume per 
revolution is kept constant. Thus, 
because of insufficient boost, the engine 
cannot develop its maximum torque at 
low speed, that is, when the power is 
required for acceleration or hill climb- 
ing. Production of the rotors is far 
from easy, since they are complex in 
shape and the whole of the surface has 
to be accurate to within fine limits. 
Moreover, if the rotors were to touch, 
a severe seizure would be likely to 
occur. The noise of the Roots-type 
machine is a further undesirable 
feature, but in this respect it does not 
differ greatly from other high-speed 
air-compressing machines. 

Results obtained by the correct 
matching of the air flow characteristics 
of the compressor and engine are 
generally far more important than the 
peak overall efficiency of the units 
when operating separately. So far as 
possible, a pressure-charged engine 
should receive exactly the quantity of 
air required to provide good combus- 
tion of the fuel at all desired combina- 
tions of speed and load. With most 
current installations, the engine is sup- 
plied at all loads with a quantity of air 
that the pressure charger, designed to 
suit the maximum load operating 
requirement condition, displaces. 

This results in appreciable wastage 
of power. For example, when a com- 
pression-ignition engine fitted with a 
Roots-type pressure charger js running 


Fig. 1. To keep the weight to a minimum, aluminium is used extensively in the new Bicera 





compressor 


at full speed and light load, the pressure 
charger delivers its maximum output of 
air, whereas, under these conditions, 
normal aspiration would be ample. 
Increasing the compressor efficiency 
would only make matters worse, since 
it would increase the compressor 
delivery pressure and therefore the 
power wasted. 

Reduction of the displacement of the 
pressure charger, on the other hand, 
would be a great improvement because 
it would cause a drop in the delivery 
pressure. When the compressor oper- 
ates simply as a displacement machine 
with no pressure rise across it, only 
the friction and windage losses of the 
compressor have to be overcome. 
Therefore, even though the efficiency 
of the pressure charger, taken on its 
own, would be zero, the fuel consump- 
tion of the engine would be improved. 
Most engines run at light and medium 
loads for an appreciable part of their 
lives, so an air displacement control is 
likely to give greater fuel economy than 
a few per cent improvement in the peak 
overall adiabatic efficiency. 


The new Bicera unit 


Since a compressor designed on these 
lines would be well suited to pressure- 
charging traction-type, compression- 
ignition engines, it was decided to use 
aluminium alloy wherever possible in 
the construction of the new unit. This 
machine, Fig. 1, with a swept volume 
of 0-242ft® per revolution, weighs 
189 lb; its overall size, including the 
elbow ducts, is 15} x 20} x 12} in. The 
rotor drums are 8 in diameter, and the 
lobes are 1} in high x 6 in long. So that 
the machine could be used as a variable 
displacement compressor if so required, 
the inlet valve is fitted with a variable 
timing sleeve. 

This design differs from the first 
model in a number of ways, For com- 
pactness, it is desirable to have as large 
a rotor length: diameter ratio as prac- 
ticable. This ratio can be greatly 
increased if the bearings are at both 
ends of the rotors, instead of at one 
end only. In this way the loading on 
the bearings is reduced, so they can be 
smaller. As a result jt is possible to 
house the main roller race in the rotor 
bore, thereby saving space and increas- 
ing rigidity. 

The outer bearings are built into the 
inlet and delivery elbow ducts. In 
practically every application, compres- 
sors are coupled to ducting of some 
kind, so this arrangement does not 
necessarily take up extra space. In the 
test machine, the main bearings were 
oil lubricated and sealed by a piston- 
ring type oil seal. The outer bearings 
were grease lubricated. To keep the 
weight and moment of inertia of the 
roturs to a minimum, they were built 











120 








Fig. 3. Cycle of o 


up of aluminium alloy lobe blocks held 
between a steel disc at the inner end, 
where the gears are, and a ring at the 
outer end, 

As the lobes pass at the centre of 
the unit, there is only a small clearance 
between each and the valve of the 
opposite rotor, Fig. 2. This gives a 
good seal, which is not adversely 
affected by phase tolerance between the 
rotors, It is a noteworthy feature, since 
it means that accurate phasing of the 
rotors, which is essential with the 
Roots- and screw-types of machine, is 
unnecessary. The accuracy of phase 
relationship required is determined by 
the need for a working clearance 
between the concave face of the 
delivery lobe, and the tip of the inlet 
lobe at the end of the delivery process. 
Since the period during which the two 
lobes are passing one another repre- 
sents only 6 per cent of the cycle, the 
clearance at this point can be relatively 
large without seriously affecting 
efficiency. To improve the air flow path 
into and out of the working spaces, the 
port edges are turned at a greater angle 
from the radial position, as compared 
with the earlier unit. This has an 
appreciable effect on the efficiency of 
the unit. 





rations of the Bicera compressor 
can be controlled during operation by adjusting the cylindrical valves in the rotors 
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Both flow and internal compression 


The cycle 

The path of a single charge through 
one complete cycle is shown pictorially 
in Fig. 3. Diagrams 1 to 4 show how 
the inlet air is drawn into the com- 
pressor through the left-hand rotor and 
thus fills the spaces between the lobes. 
This air is divided into two volumes, 
known as the carry round volumes, and 
is taken round the peripheries of the 
rotors until the position shown by 
diagram 7 is reached; then the lobe ot 
the right-hand rotor dips into the 
pocket of air carried round by the left- 
hand rotor, and direct compression 
begins. 

Compression continues until a pre- 
determined pressure, controlled by the 
position of the tubular delivery valve, 
is reached. After this, delivery takes 
place, diagrams 9 to 11. When the posi- 
tion shown in diagram 11 has been 
reached, the delivery is complete, and 
the valve closes to stop  back-flow. 
Diagram 12 shows the dead period 
during which the lobes move into posi- 
tion to start the next cycle. The rotor 
positions 1, 4 and 9 are similar and 
show the beginning of three cycles 
during 14 revolutions of rotation. 

Pressure changes in the unit take 
place as follows. At stage 1, the inlet 
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port is opening; it stays open through 
stages 2 and 3 until just before stage 4, 
when it starts to close. Then, the air is 
carried round the periphery of the 
rotors without the volume changing, 
but with the pressure rising as the air 
leaking past the lobes from the high 
pressure side is trapped. Only a very 
small proportion escapes past the 
second pair of lobes into the inlet 
space, because the pressure ratio across 
these lobes is low. 

At stage 7, compression begins; it 
continues through stages 8 to 9, when 
the valve starts to open. As with piston- 
type compressors, there is a slight over- 
compression while the valve is opening 
initially, after which delivery, at the 
delivery pressure plus the delivery loss, 
is effected at a steady rate through 
stage 10. Just before stage 11, the 
delivery loss rises slightly and then 
falls. This is because, at first, the valve 
starts closing before the rate of delivery 
has been reduced. Then the rate of 
delivery falls off rapidly from stages 11 
to 12 and is complete about 5 deg 
before the valve closes. 


Design considerations 

As mentioned previously, one of the 
most serious of the losses in compres- 
sors in which there is a clearance space 
between all working parts is that due 
to leakage. In this unit leakage occurs 
past the lobes and between the drums. 
Because of the rolling action of the 
drums, the clearance between them can 
be very small, but a reasonable clear- 
ance has to be maintained between the 
lobes and the casing. An advantage of 
the Bicera compressor is that this 
leakage is made to perform a first stage 
of compression. From diagrams 9 to 11, 
it can be seen that during most of the 
high pressure part of the cycle the 
leakage past the lobes enters the carry- 
round volume of the next cycle, thus 
raising the pressure. The trapping of 
this leakage air has three advantages : 
it not only performs useful work, but 
is recompressed and delivered on the 
next cycle, and is prevented from 
mixing with the inlet air. Should 
mixing take place, the inlet air would 
be raised in temperature, and thus the 
work of compression and the delivery 
temperature would be increased. 
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Fig. 2. The improved Bicera compressor is more compact than the earlier one, which was designed only for experimental purposes 
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Fig. 4. A vane-type reversing valve can be 
fitted in the end casing 


The volume displaced per revolution 
per unit length of rotor is approxi- 
mately the same as that of a Roots-type 
compressor, so speeds at least as high 
as those of that type of machine must 
be contemplated, This means that, if 
the air inlet and delivery losses are to 
be kept within reasonable limits, very 
large ports have to be incorporated, 
otherwise the whole of the advantage 
of the improved cycle is liable to be 
lost. One noteworthy feature of the 
design of the Bicera compressor is that 
it allows ample port areas to be incor- 
porated. Another is that compression is 
effected internally. 

For any one set of output conditions, 
the bulk of the compressor would be 
comparable with that of a Roots-type 
unit with a rotor of the same length, 
but long rotors of small diameter are 
not practicable. A larger machine 
would be needed if the maximum dis- 
placement per revolution were required 
at lower speeds. The fact that the air 
passes through ducts in the end casing 
may be advantageous in some instances, 
because these ducts may be arranged 
to suit the application. In scavenge 
blowers for reversible two-stroke 
engines, the reversing valve can be 
arranged within the blower with prac- 
tically no increase in size as compared 
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the efficiency. Therefore, a good feature 
of this compressor is that the air enters 
through the hub of the inlet rotor: 
thus the machine is charged to the 
extent of the centrifugal head deve- 
loped by the outward flow. The Roots- 
type compressor js poor in this respect, 
since the inlet air enters against the 
centrifugal head. 

An advantage of this type of com- 
pressor is that it is possible to alter the 
timing of the rotor ports while the 
compressor is in operation. This can be 
effected by fitting a sleeve in each of 
the tubular valves. This sleeve can be 
rotated to give any desired degree of 
opening. If fitted on the delivery side, 
it would control the amount of internal 
compression before delivery and, if it 
were in the inlet rotor it could be used 
to control the flow through the com- 
pressor. Thus, it is possible to adjust 
the delivery characteristics of the com- 
pressor to suit the requirements of the 
machine it is supplying. 

In theory, the effect of altering the 
length of the inlet period is shown in 
Fig. 5, Diagram 1 is for the compressor 
working with full inlet volume and 
delivering at the maximum pressure. 
As the inlet valve is closed the diagram 
changes progressively to 2 and then to 
3. This shows that if the engine 
requires a constant volume of air from 
the compressor, the delivery pressure 
can be made to fall by closing the inlet 
valve, while the diagram remains almost 
ideal in shape without any control of 
the delivery valve. In diagram 3, the 
inlet and delivery volumes are equal 
and, with the internal expansion equal 
to the internal compression, the 
delivery pressure is zero. 

The advantages of the Bicera com- 
pressor over the Roots-type can be 
summarized as follows: 


(1) Internal compression by change in 





with the single direction machine, volume of the working space. 
Fig. 4. (2) Degree of internal compression 
Inlet pressure loss js more serious variable. 

than delivery loss because it determines (3) Quantity of air aspirated per cycle 
the quantity of working fluid handled : variable. 
the greater the quantity of air passing, (4) Reduced leakage losses for a given 
for a constant rate of loss, the greater clearance. 
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Fig. 6. Relationship between overall adiabatic efficiency, rotor 
speed, power input, pressure ratio and air flow. 
volumetric compression ratio 1-05 : 1 
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(5) Safe clearance between rotors 
reduced, 

(6) Reduced sensitivity of rotor clear- 
ance to errors in rotor phasing. 

(7) Simpler rotor profile. 

(8) Utilization of centrifugal force to 


assist charging. 


Application to a petrol engine 

The Bicera variable displacement 
compressor makes possible the 
economic pressure charging, by means 
of a positive displacement compressor, 
of petrol engines that operate at part 
load for a considerable portion of their 
working lives. The Roots-type com- 
pressor is designed to pass a constant 
quantity of air per revolution, so that 
in this application, the engine will run 
economically only at full throttle. To 
satisfy part load requirements, the 
quantity of air-fuel mixture must be 
reduced, so a throttle valve is generally 
fitted. This gives rise to what is known 
as a large suction loop and provides 
good engine braking, but is not con- 
ducive to fuel economy. 

With a variable displacement com- 
pressor, it is possible to meter exactly 
the right —, of mixture to the 
engine under all running conditions, 
That is, the compressor can be made to 
act as a supercharger at high loads, as 
a displacement machine without com- 
pression at the normal atmospherically- 
charged engine’s full load, and also as 
an expansion machine at loads below 
this. When operating as an expansion 
machine, the compressor delivers 
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Relationship between overall adiabatic efficiency, rotor 
power input, pressure ratio and air flow. 
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volumetric compression ratio 1-4 


power to the engine and so partially 
makes good the part-load suction loop 
loss. The fuel consumption of this typ« 
of supercharged engine should b« 
better than that of the atmospherically 
charged unit. In a vehicle installation, 
the control from the accelerator pedal 
would be arranged to operate the 
supercharger inlet valve control. 


Test results 

A programme of tests, similar to that 
carried out on the earlier machine, has 
been completed. The tests were 
designed to determine the general per 
formance characteristics over a range 
of delivery pressures up to 20 1b/in‘ 
Figs. 6, 7 and 8 show the lines of con 
stant overall adiabatic efficiency plotted 
upon the performance curves obtained 
with three different values of inbuilt 
compression, The inbuilt compression 
is regulated by altering the arc sub 
tended by the delivery valve port 
which, in these three sets of tests, was 
120, 90 and 70 deg respectively, to give 
the internal, volumetric compression 
ratios of 1-05:1, 12:1 and 1-4;1. 

The adiabatic efficiencies were com- 
puted from the actual power input to 
the compressor. It has been found that 
the adiabatic efficiencies based on the 
temperature rise through the com- 
pressor tend to be misleadingly high 
and are not accurate enough when 
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Fig. 10. Relationship between overall 

adiabatic efficiency and delivery pressure 

ratio for three values of internal compression 
ratio. Speed 2,500 r.p.m. 
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making evaluations of positive displace- 
ment machines. With the Bicera com 
pressor running at high speeds, the 
temperature adiabatic efficiencies were 
fairly consistently about 10 to 15 per 
cent higher than the overall adiabatic 
efficiencies, but at low speeds the 
temperature efficiencies sometimes 
appeared to exceed 100 per cent. 

The pressure range over which the 
inbuilt compression may be held con- 
stant can be found from curves of the 
type illustrated jn Fig. 10. These curves 
show how the overall adiabatic 
efficiency changes with delivery pres- 
sure at a constant working speed. With 
this unit, the compression ratio of 1-05 
would suffice from 0 to 8lb/in’ 
(gauge), 1-2 from 6 to 15 lb/in* (gauge) 
and 1-4 from 15 to 201lb/in* (gauge). 


In Fig. 10 the broken line represents 
the maximum efficiency obtainable 
with an infinitely variable delivery 


valve, having an inner sleeve similar to 
the inlet valve. The advantage of 
having a variable period of inlet valve 
opening is that the air throughput can 
be controlled while the machine is 
running at constant speed. This valve 
does not have a throttling action; the 
shortening of the inlet period leads to 
an adiabatic expansion of the charge, 
followed by efficient re-compression 
before delivery. 

Fig. 11 shows the results of a test 
using a variable inlet valve. It was 
assumed that the compressor was 
required to run at a constant speed and 
deliver air to a machine taking, per 
revolution, a constant volume of air at 
the delivery pressure. This is similar to 
the requirement for pressure charging 
a four-stroke engine. In such a case 
the maximum charge pressure is 
required at full load only; at part loads 
less air is needed and reduction of the 
parasitic losses of the pressure charger 
under these conditions would then be 
worth while, As can be seen from Fig. 
ll, by progressively closing the inlet 
valve as the engine load is reduced, the 
power required to drive the pressure 
charger can be reduced from 44 to 12 
h.p. This should represent a consider- 
able saving in engine fuel consumption. 





Relationship between overall 
temperature rise, rotor speed, power input, air flow and pressure 
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adiabatic efficiency, 


ratio as an exhauster 


In many other applications of com- 
pressors, some control of throughput is 
advantageous. 

The machine was also tested as an 
exhauster. These test results, given in 
Fig. 9, showed it to be equally good 
for use as an exhauster as for a com- 
pressor, but if it were required to run 
at very low pressures for extended 
periods, improved grease and oil seals 
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Fig. 11. Performance, using variable inlet 
valve for the constant delivery condition of 
0-123 ft/*rev, at a speed of 3,000 r.p.m. 


would be necessary. The high efficiency 
of operation over the range of 10-20 in 
of mercury depression and large 
throughput are an appreciable improve- 
ment, as compared with many existing 
types of machine. 





HANDBOOK 


HE sixth edition of the Gauge and 
Tool Makers’ Association Hand- 
book is now available. In addition to 
summarizi the aims, objects and 
activities the Association, it also 
includes a complete list of the present 
308 member-firms and buyers’ guide 
index to their manufactures. 
Copies may be obtained free of 
charge from the Association Offices, 
Standbrook House, 2-5, Old Bond 
Street, London, W.1. 
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CONTINENTAL MACHINE TOOLS 


A Brief Survey of Recent Trends in Controls 


tool developments are following 

along similar lines to developments 
in this country. For example, machines 
are being made more rigid and more 
powerful to allow the fullest use to be 
made of the metal-removing properties 
of the latest cutting materials. The 
wider use of infinitely variable speeds 
and feeds has also been adopted to allow 
the optimum use to be made of the 
cutting tools. 

Methods of controlling motions show 
considerable variation, but for straight- 
line motion, hydraulic infinitely-variable 
control gear appears to be the most 
popular, although the accuracy of mech- 
anical gearing in conjunction with the 
simple adjustment of hydraulic gearing 
has been in great measure responsible 
for the development of hydro-mechan- 
ical mechanisms for hobbing machines 
and milling machines. There have also 
been considerable developments in the 
use of direct-current shunt-wound 
motors for obtaining infinitely variable 
speed regulation. 

Considerable thought has _ also 
evidently been given to the reduction of 
non-productive time through quick tool 
changing, easy work handling, and 
single lever or push button control of 
the machine. Hydraulic, electronic and 
pneumatic devices are all used to effect 
economies in this field. While great use 
is still made of simple manually-oper- 
ated mechanisms for indexing, there is 
increasing use of pre-selective and auto- 


[: many ways, Continental machine 








Fig. 1. 


BMAG boring machine 


Rockwell Machine Tool Co 


matic sequence-controls which allow a 
whole complex work-cycle to be com- 
pleted without any attention by the 
operator. Electric or electronic systems, 
combined with hydraulic gearing, have 
been successfully applied for lifting and 
clamping on radial drilling machines; 





Fig. 2. Hettner radial drilling machine 


the movement is initiated electrically 
and carried out hydraulically. 

In some ways, the most interesting 
machine tool development of the past 
few years is in automatic control from 
prepared data carried on a magnetic 
tape, paper tape or punched card. As is 
now well-known, this method of control 
completely eliminates the need for 
master templates or special cams. In 
addition, it is equally suitable for inter- 
mittent, short run or continuous 
production. 

When the tape or punched-card tech- 
nique is used, it is only necessary to 
insert the control medium into the 
machine, load the workpiece, adjust the 
tooling to a predetermined zero and 
then start machining. Generally, the 
operator does not even need to know 
the actual machining cycle. These 
control methods undoubtedly have 
great potentialities, but there are still 
problems to be solved in the prepara- 
tion of ihe control data, particularly for 
complex forms. 

Various methods of applying tape 
control have been adopted. For example, 
one machine incorporates a simple con- 
trolling system for machining relatively 
intricate details. It uses a 44in wide 
tape that will handle four co-ordinates 
with a maximum of 16 values for each 
co-ordinate; four tracks in the tape are 
used for each co-ordinate. In operation 
a small rocker mechanism is brought 
towards the tape and pivots according 
to the position of the holes. As it moves 
further it encounters a drive mechanism 





Fig. 3. Lindner jig boring machine 


Stedali Machine Tool Co. 


that forces the rocker further in the 
direction in which it is moving. This 
movement closes electrical circuits that 


operate relays to provide any one of the 
16 sets of voltages, and the selected 
voltage is fed to a synchronous motor to 
drive the machine slide. 


A French machine has been deve- 
loped on which the record is not made 
until the optimum machine cycle has 
been worked out. On this machine the 
operator can carry out a trial cut with 
out making a recording. If this proves 
satisfactory, it can be recorded by push- 
button control; if unsatisfactory, further 
trial cuts can be carried out to deter- 
mine optimum machining conditions 
before the recording is made. 

A machine developed for the use of 
the punched-card technique is illus- 
trated in Fig. 1. This is the BMAG 
fully - automatic co - ordinate boring 
machine by Berliner Maschinenbau- 
Aktien-Ges., Vormals L. Schwartz- 
koppf, which is handled in_ this 
country by the Rockwell Machine Tool 
Co, Ltd., Welsh Harp, Edgware Road, 
London, N.W.2. It incorporates a pre- 
selective system with repeater control. 
Through this method, a series of work- 
pieces can be machined in a controlled 
work-cycle, thus eliminating the loss of 
time and the possibility of introducing 
errors that are inseparable from manual 
re-setting of the machine for each hole. 

The spindle head of the machine is 
mounted on a carriage for transverse 
and on a bridge assembly for longitu- 
dinal adjustment. When the machine is 
in use, the cross slides and longitudinal 
slides are locked hydraulically, and the 
table electrically. A hydraulic system 
gives an infinitely variable feed rate 
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between 0 - 4in/ 
min and an auto- 
matic cycle for 
rapid approach feed 
and rapid return to 
the starting posi- 
won. 

For co-ordinate 
setting there are 
two groups of 
counter wheels, 
incorporating end 
measuring rods that 
allow settings to be 
obtained in incre- 
ments of 0-0002 in 
in the two planes of 
location. Digits for 
the measurements 
are set in the dials 
which select the 
overall length of the 
unit measuring 
rods, The inch- 
measurement 
system allows six 
significant figures to 
be indicated in each 
group. In addition 
to provision for the 
pre-selection of co- 
ordinates, means are 
also provided to 
allow the speeds and 
feeds to be set for 
the next operation 
while a sequence is being carried out. 
When the spindle is retracted after an 
operation, a sequence control brings 
the next combina- 
end-measur- 

into posi- 
tion control the 
tat movement, 
Thi method of 
operation is usually 
adopted for one-off 
work. It is used in 
conjul ion with a 
work card that lists 
the ible move- 
terms of 

and 

feeds 

station 


tion Ol 
ing rod 


me! it} 
co - ordinates 
speed and 
for each 
sctting 

For producing a 
number of similar 
parts or for a work- 
piece that would 
require a large 
number of settings, 
the punched-card 
technique 1s em- 
ployed. For this 
type operation, 
the programme- 
selecti cabinet 
shown at the right 
of the machine is 
used. The selection 
panel consists of a 
che containing 
four sets of trans- 
verse and longitu- 
dinal setting points. 
Four location points 
can be obtained 
with each set and, 
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when necesaary, the tour sets can be 
added. 

The punched card is perforated in 
accordance with the prepared data. 
When a card is placed in position, jack 
plugs are inserted into the holes left un- 
covered by the holes in the card. The 
control lever is then moved to the auto- 
matic cycle position. The operation is 
initiated by depressing a push button 
when a signal lamp flashes to indicate 
that the machine has moved to the 
programme-point and is ready to be 
operated. When the first operation is 
completed, the second stage button is 
depressed, and so on until all the co- 
ordinates have been obtained. In its 
standard form this machine can be used 
for milling, drilling, boring and tapping 
work up to 50 in x 30 in and about 30 in 
height, with a maximum boring 
diameter of 10 in. 

Another interesting form of auto- 
matic control has been applied to the 
radial drilling machine illustrated in 
Fig. 2. This machine is produced by 
Hettner, Bohrmaschinen - fabrik, F. 
Leber and Co., Munstereifel, Germany. 
It makes use of infinitely variable speed- 
and-feed gearboxes inter-related by 
pre-selection. The operator works at a 
control desk with two rows of 20 verti- 
cally rotatable wheels that carry 
numerical values arranged in column 
around their peripheries. Each pair of 
wheels in the upper and lower rows 
provides an operational setting for 
speed and feed. In this way, 20 pre-set 
values can be obtained at the start of 


Fig. 4. Schiess vertical boring mill 


Alfred Herbert Led 
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an operation. The radial arm is oper- 
ated by remote push-button control; 
fine positioning is obtained by means of 
servo motors. After a drilling cycle is 
completed, the next feed and speed may 
be indexed automatically if desired, 

As the setting wheels are rotated, 
carbon brushes are moved across two 
fixed collectors inside the control desk 
to pre-set the feed per revolution and 
the spindle speed. Depending upon the 
segment of the collector at which the 
brushes stop, a certain combination of 
electro-magnets becomes operative to 
move the sliding change-wheels in the 
feed or speed gearbox. Actual pre- 
selection is then obtained by a rotary 
feeding commutator, which is actuated 
either by the stop-start lever or by the 
use of end-stops for each operating 
cycle. As a mechanical control is used 
for the speeds and feeds, the machine 
can be used for tapping. 

Optical systems for setting the co- 
ordinates on jig boring machines are 
now well established, but refinements 
are still being introduced. For example, 
the Lindner machine illustrated in Fig. 
3, handled in this country by the Stedail 
Machine Tool Co., 145/147, St. John 
Street, Clerkenwell, London, E.C.1, is 
fitted with a photo-electric cell for final 
adjustment of the work position. The 
basic method of positioning the work is 
by a micrometer with a double line 
straddling a millimetric graduation on a 
standard scale for verifying hundredths 
of a millimetre or microns of the co- 
ordinate. The photo-electric cell is used 
to simplify bringing the double line into 
position. 

This machine also embodies the 
system of using finely engraved helices 
for measuring. By the use of a helix it 
is possible to obtain traverse in incre- 
ments of 0-00005in, using a vernier 
scale in conjunction with a graduated 
drum. The optical system allows the 
sighting point of the measuring scale to 
be projected and magnified on to pro- 
jection screens in the control console 
where the image of the helical-scale- 
setting is centred between the straddle 
reference lines. To give extreme 
accuracy in setting, by eliminating 
parallax errors and necessity for inter- 
polation by the operator, the projection 
system is augmented by the photo- 
electric cell centring device, which 
indicates the zero position when the 
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image of a scribed line is exactly 
centred between the straddle reference 
lines. It is claimed that this device 
makes it possible to repeat settings to 
0-00004 in. 

For reducing non-productive time 
when selecting the transverse and lon- 
gitudinal co-ordinates, the machine also 
incorporates a pre-selective system. In 
effect, it allows the operator, while one 
hole is being bored, to predetermine 
the next required position. The system 
comprises illuminated setting dials, 
which are used to obtain the integer 
millimetre value while the decimal 
values are obtained by means of a cali- 
brated drum and vernier scale. After 
the start button is depressed, the table 
moves automatically to the vicinity of 
the pre-selected position; only a small 
correction through a micro-adjustment 
is necessary to bring the table into the 
final position. When the tables come to 
rest after traversing they are clamped 
automatically. The clamps are released 
by depressing the start button. 

A particularly interesting develop- 
ment in the design of internal grinding 
machines may be found in a Jung 
Schleifmaschinen H. Graub, Berlin, 
machine, handled in this country by the 
Rockwell Machine Tool Co, Ltd., 
Welsh Harp, Edgware Road, London, 
N.W.2. This machine has been deve- 
loped to take advantage of the latest 
practice in machine control. It is suit- 
able for bores from } to 11% in diameter 
and lengths up to 3,,in. 

Drive to the headstock is taken direct 
from a finely balanced motor, with the 
commutator forming part of the main 
spindle. Here, a pole-changing motor is 
used to allow three working speeds 
from 420 to 920r.p.m. The headstock 
can be swivelled through 30 deg in the 
horizontal plane on either side of zero, 
but for automatic grinding the amount 
of swivel is limited to 10 deg. 

During both rough and finish opera- 
tions, automatic sizing is obtained by 
means of plug gauges; the sizing mech- 
anism is used concurrently with the 
grinding motion. As soon as the plug 
gauge enters the workpiece, a limit 
switch causes the grinding cycle to stop. 
When the final size plug gauge enters 
the bore, the machine instantly returns 
the spindle to the starting position, The 
hydraulic and mechanical trips are 
operated from the front of the machine; 
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cross traverse is controlled by 
hydraulically-driven cams. 

Two simultaneously-operating feed 
systems, mechanically and hydraulically 
operated, are used, They independently 
affect the spindle feed. Compensation 
for wheel dressing is obtained by mech- 
anical feed without altering the 
hydraulic setting. Manual in-feed and 
dressing in-feed are obtained mech- 
anically in a manner which, while alter- 
ing the position of the cross slide, does 
not affect the in-feed rhythm of the 
grinding cycle. The return traverse 
alters the position of the hydraulic in- 
feed to move the grinding wheel from 
the finish size position to the dressing 
position. 

The operating cycle starts with a 
rapid traverse into the grinding zone 
with the cross slide in-feeding to the 
position for the roughing stage. At the 
completion of the roughing stage, the 
diamond holder moves into the dressing 
position, and final sizing correction 
gives automatic compensation. At the 
start of the finishing cycle, the spindle 
has rapid traverse to the in-feed posi- 
tion until grinding starts. 

An interesting vertical turning and 
boring mill is shown in Fig. 4. It has 
been developed by Schiess Aktien- 
gesellschaft, Berlin, for whom Alfred 
Herbert Ltd., Coventry, are the British 
agents. ‘This machine has a working 
capacity of 39 in in diameter. It can be 
operated in the conventional manner, 
or through an electro-hydraulically con- 
trolled semi-automatic cycle. A feature 
of the design is that the automatic 
devices do not limit the scope of the 
machine for conventional applications. 
It is fitted with a side tool-head and a 
five-station turret on the cross rail, Both 
can be operated independently. ‘The 
side clamps are applied and released 
automatically. 

Feeds are infinitely variable from 
0-002 in to 0-02 in per revolution, and 
there is infinitely variable fast traverse 
up to 120in per minute. Setting and 
pre-selection are effected by switching 
and push button control in conjunction 
with adjustable dogs for the extent of 
feed-traverse. ‘Taper turning can be 
carried out by using combined feed 
motions through change-wheel. By the 
use of suitable attachments, copy-mach- 
ining, threading and scroll turning can 
also be carried out. 





Y now it is well known that the 

undesirable characteristic of brittle- 
ness in cast iron can be overcome by 
transforming the graphite content of 
the material from flake to spheroidal 
form. This change is effected by 
treatment of the molten iron with 
magnesium. The main features of the 
process, and the properties of the 
spheroidal graphite cast iron made by 
it, are the subject of a 16mm colour 
film, with sound commentary, entitled 
“$§.G. Iron: Cast Iron That Bends.” 


S.G. IRON 


This film, which runs for 17 minutes, 
has been prepared recently by the 
Mond Nickel Co. Ltd., and is avail- 
able for loan to technical societies, 
colleges and schools. 

In the film, foundry production, 
including the magnesium treatment of 
the material, is illustrated. The 
properties that are typical of spheroidal 
graphite iron are demonstrated by 
shots showing bend, twist, impact, 
shock, tensile and machining tests, and 
by reference to some of the many 


applications in which this iron is being 
used. These applications include 
earth rammers, plough share points, 
gears, valves, pistons, bumper plates 
and other parts in which high strength 
and wear- and shock-resistance are 
essential. Pictures showing typical 
micro structures of grey and spheroidal 
graphite cast iron explain how the 
graphite flakes in the grey iron intro- 
duce stress raisers that give it its 
brittle characteristics, which are so 
undesirable in many applications. 
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FRICTION AND WEAR’ 


A Résumé of Current Knowledge 


ETAIL. measurements have 

shown that when two flat solid 

surfaces are placed together, the 
actual area of contact is very small: it 
varies with the load, and for flat steel 
surfaces it may be less than 1/10,000 
of the apparent area’. This is because 
contact takes place only between the 
summits of the surface irregularities. 
The real area of contact is almost 
independent of the size of the surfaces. 
Moreover, it is but little influenced by 
their shape and degree of roughness. 

Experiments suggest that the summits 
of the irregularities on which the bodies 
are supported flow plastically and are 
crushed until their cross section is suffi- 
cient to enable them to support the 
applied load. The real area of contact, 
A, is given by A=W/P,,, where 
P,,, is the yield pressure of the metal and 
W is the load, This intense pressure 
causes adhesion, or pressure welding, 
and there is strong evidence that this is 
the cause of friction between sliding 
metal surfaces. The friction represents 
the force necessary to shear the junc- 
tions, and may be represented approxi- 
mately by F=As, where s is the shear 
strength of the junctions. 

When large flat surfaces are in con- 
tact, the points of contact are more 
widely distributed than when the areas 
of the surfaces are small. This is a 
simple explanation as to why friction is 
independent of the size of the apparent 
areas of contact. Moreover, the fact that 
the real area of contact is proportional 
to the load explains why the friction 
also is proportional to the load and the 
coefficient of friction »=F/W 
is a constant. It is also to be 
expected that the friction of 
most metals, and indeed of 
most plastic solids, will have a 
similar value: a soft material 
gives a large A-value but a 
small s-value and vice versa. 

In some instances the shear- 
ing occurs at the interface, but 
more frequently, because of 
work hardening of the contact 
region, it occurs a little dis- 
tance away from it. Thus, a 
small metal fragment is generally 
detached from one of the surfaces and 
adheres to the other. This explains 
the wear phenomenon. The transfer 
of metal can take place from a hard 
metal to a soft one as well as 
conversely. 

The coefficient of friction of metals 
is usually between 0-3 and 1-0. How- 
ever, if the metals are placed in a 
vacuum and the surface films of oxide 
or adsorbed gas are removed, it is 
* Abstracted from the 41st Thomas How*esley Lecture, 
entitled “Recent Studies of Metallic Priction,” by FP. P. 
Bowden, Ph.D. Se.D. D.Se., PRS. delivered 
recently at a General Meeting of the Institution of 
Mechanical Engineers. 


Temperature 
deg C 


impossible to slide the metals together : 
the junctions spread until they are large 
in size, the friction rises to a high value 
and gross seizure occurs. If air is 
admitted, the friction falls again to its 
normal value. 


Transfer of metal from cutting tools 

From this background information, it 
is possible to develop ways of prevent- 
ing the transfer of metal from cutting 
tools to the work piece. One of the 
simplest is lubrication, since oil reduces 
the amount of metallic contact and 
hinders the growth of junctions. 
Another is by avoiding, so far as pos- 
sible, any slip between the surfaces. In 
norma! circumstances, fragments are 
plucked out of both metals and trans- 
ferred to the opposite surface. However, 
by controlling the relative hardness of 
the contacting surfaces, the transfer 
can be made to go predominantly in 
one direction. 

Although the amounts of transfer are 
minute, in certain circumstances they 
may be detrimental as an impurity, for 
example, in the production of spectro- 
scopically pure metals. Moreover, in 
some instances, these particles of a 
foreign metal may initiate a continuing 
damage out of all proportion to the 
apparent insignificance of the tiny frag- 
ment itself. Most metals owe their 
resistance to chemical attack to the 
layer of oxide on their surfaces. There 
is evidence that the transferred particles 
penetrate this oxide layer and adhere to 
the underlying metal. The presence of 
a particle of foreign metal, however 


Coefficient of friction of metal impregnated with PTFE 


Coefficient of friction, . 
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0-05 
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0-05 
0-05 


15 About 1-0 
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About 1-0 
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small, may start a local electro-chemical 
corrosion and cause a break in the pro- 
tective oxide layer. This can lead to 
large-scale continuing corrosion, parti- 
cularly if the metal is in an adverse 
environment, If the metal component 
is subjected to permanent or transient 
stresses, local corrosion cracks may 
cause harmful stress concentrations. 


Friction of non-metallic solids 


There is evidence that the frictional 
behaviour of non-metallic solids is 
similar to that of metals. Molybdenum 
disulphide is a solid that has interesting 
frictional properties: it has a laminar 
plate-like structure similar to graphite 


Impregnated 
copper 


and can have a low coefficient of fric- 
tion. It is normally used in the form 
of a fine black powder, which is welded 
on to a steel surface. Since this only 
attaches it loosely to the surface, it may 
easily wear away. 

An experiment has been carried out 
in which, instead of using a steel sur- 
face, a molybdenum surface was 
attacked chemically so as to form 
molybdenum disulphide in situ’, In 
these circumstances, it is firmly attached 
and, if the molybdenum is porous, it 
may penetrate to a considerable depth 
beneath the surface. Such surfaces can 
be heated without detrimental] effects, 
and experiments show that even when 
the components are running red hot the 
coefficient of friction is still only 0-07, 
which is less than that of a well-oiled 
steel surface. 

Some other studies that have proved 
interesting are on _ the frictional 
behaviour of some of the new plastics 
materials*. One of these is polytetra- 
fluoroethylene, PTFE, which has an 
exceptionally low coefficient of friction. 
This low friction appears to be charac- 
teristic of the material itself, since even 
in a high vacuum, when extraneous sur- 
face films are removed, it is still found 
to be low. These frictional qualities are 
most desirable. 

A study has also been made of the 
frictional behaviour of this material 
when incorporated in a porous metal, 
such as sintered copper*. The material 
produced in this way has the mech- 
anical and thermal properties of 
sintered copper, but the frictional 
properties of the plastics, which 
is present as a thin film on the 
surface. The frictional charac- 
teristics of this combination 
are given in the table. 


Surface temperatures 


One method of measuring 

surface temperatures is to use 

the surfaces themselves as a 

thermometer. This may be 

done® by sliding two different 

metals together and measuring 

the thermo-electric potential 

developed. It is apparent that the 

electrical contact and the friction both 

occur at the same points, that is, where 

the surfaces touch, so the measure- 

ment gives information about the 

temperature of the surface layer of the 
metals at those points. 

Such measurements confirm in a 
striking way the existence of loca] high 
temperatures at the points of contact 
of the rubbing surfaces. As would be 
expected, the temperatures reached 
depend upon the load, the speed of 
sliding and the thermal conductivity of 
the metals. An instrument of high 
frequency, such as a cathode ray oscillo- 
graph, must be used to record the tem- 








peratures, since they fluctuate rapidly 
during sliding. 

It is found that the melting points of 
most metals are readily reached and a 
further temperature rise does not occur. 
If the actual contact surfaces are the 
oxide films, whose melting point is 
high, much higher temperatures, of 
course, may be attained. If the melting 
points of the metals are high, tempera- 
tures of 500-1,000degC are easily 
reached momentarily. These tempera- 
tures are confined to the very thin sur- 
face layer, and the main mass of the 
metal appears to remain cool. The high 
temperature flashes, which in many 
instances are about 1,000 degC, may 
last only for a few ten-thousandths of a 
second. 

Other methods must be used to 
measure the temperatures between 
materials which are bad conductors of 
heat and electricity. One is the visual 
method®. If polished surfaces of glass 
or quartz are used and the apparatus is 
so arranged that a clear image of the 
rubbing surfaces can be seen, it is found 
that, in the dark, a number of tiny stars 
of light appear at the interface between 
them. The points of light are reddish in 
colour at low speeds, and become 
whiter and brighter as the speed or load 
is increased. It is clear that they corre- 
spond to small hot spots on the surface, 
and that their position and distribution 
over the surface change from instant to 
instant as the high points in intimate 
contact move or Wear away, and as new 
points come into contact. 

These hot spots can be photographed 
in a simple way. A photographic plate 
is placed on a turn-table with the glass 
side upward and allowed to rotate with 
a metal slider resting on it; the 
luminous hot spots developed at the 
points of rubbing contact photograph 
themselves on the emulsion. A third 
method can be employed. If one of the 
surfaces is of glass, quartz, or some 
other transparent material, the radia- 
tion from the hot spot may be trans- 
mitted through it and measured by a 
lead sulphide cell. 

If the materials that are being rubbed 
together oxidize rapidly and if this 
oxidation is an exothermal process, as 
it is, for example, with aluminium and 
magnesium, the hot spot temperature 
may be much higher than the melting 
point of the material. This is because 
of the heat of oxidation liberated at the 
surface. Temperatures of 2,000 deg C 
or more may be reached. 

These local hot spots are important 
factors in a number of physical pro- 
cesses associated with the rubbing of 
solids. They are, for example, very 
important in polishing. Strong evidence 
has been found that the formation of 
the polished, or Beilby, layer on metals 
and other solids when they are rubbed, 
is due to a localized melting or high 
temperature softening of the solid at 
the points of rubbing contact. The 
melted or softened solid is smeared 
over the surface, bridging and filling up 
the surface scratches, and is quickly 
cooled to form the micro-crystalline or 
“amorphous ” Beilby layer. It has also 
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been found that local hot spots play a 
major part in the initiation of explo- 
sions in solids and liquids when 
they are subjected to friction or to 
impact. 

Friction 

Experimental work has indicated that 
the low friction of snow and ice is due 
to surface melting produced by the 
frictional heating by sliding. At low 
temperatures, the static friction of ice 
is high. This is demonstrated by the 
fact that the friction of skis on snow 
does not fall to a low value until an 
appreciable speed of sliding is reached 
The higher the temperature of the 
snow, the lower is the friction, and it 
is a minimum at 0 deg C. 

The low friction obtained with 
PTFE, when applied to the underface 
of skis, is thought to be partly due to 
the inherently good frictional properties 
of this material and partly to the fact 
that it is not wetted by water. There is 
evidence that the frictional behaviour of 
different solids is influenced by the con- 
tact angle that the water film makes 
with the surface. With PTFE this con- 
tact angle is large. 

The friction of outgassed graphite 
falls fairly steadily as the temperature 
is increased. It has been shown that at 
2,000 deg C it is about one half of its 
value at room temperature. This is in 
marked contrast to the behaviour of a 
kindred lamellar crystal, molybdenum 
disulphide. The sharp rise of the fric- 
tion of this material at 800-900 deg C is 
attributable to the decomposition of the 
sulphide resulting in a very high fric- 
tion, normally associated with clean 
metals. The reason for the decrease in 
the friction of graphite at very high 
temperatures is not yet certain and 
further work is necessary to discover it, 
but it may be associated with the weak- 
ening of the Van de Wall forces at high 
temperatures and easier orientation 
during sliding. 


Friction at high speed 

A study of the behavifur of metals 
and other solids sliding at speeds of 
1,000-2,000 m.p.h, has recently been 
made. The experimental methods 
employed to attain these speeds are of 
interest. A metal sphere is suspended 
by an electro-magnet and is illuminated, 
and the shadow falls on a photo-electric 
cell. If the ball sinks, the current in the 
magnet increases, if it rises, the current 
decreases, so it is held floating. It can 
be caused to rotate by a rotating mag- 
netic field. If the sphere is in an 
evacuated glass chamber the forces 
opposing its rotation will be very small 
indeed and it will soon reach a very 
high speed, for example, a million or 
more r.p.m. The speed is limited only 
by the rupture strength of the sphere. 
As the top of the ball is illuminated, an 
etch mark on it can te detected by 
means of a photomultiplier cell and 
transmitted to a cathode ray oscillo- 
graph. The frequency of rotation can 
thus be measured accurately. 

In the experiments, the fast-spinning 
ball rubs against three symmetrically 
arranged vertical surfaces. All three are 
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initially in such a position that they 
cannot interfere with the ball during its 
acceleration. Two of them are mounted 
rigidly, and, when the desired speed is ° 
reached, a spring is released which 
pushes the third surface against the ball 
and thus moves it a very short distance 
sideways until it touches the two 
stationary surfaces. If the spring-oper- 
ated surface is withdrawn, the ball 
returns quickly to its free-spinning 
position and can be slowed down in 
such a way that the high-speed wear 
marks are not further damaged. By 
measuring the loss of speed during a 
given sliding time under the known 
spring load, an average coefficient of 
friction is obtained. 

In this way it is possible to measure 
the friction and to study the physical 
processes occurring over an enormous 
range of speeds, up to about 2,000 
m.p.h, This work has only just begun. 
At normal speeds, the coefficient of 
friction of a steel sphere on a copper 
surface is about »=5, This is to be 
expected, because the surfaces are clean 
and in a moderate vacuum. As the 
speed increases, the friction decreases ; 
at 500 m.p.h., it is «0-9, This decrease 
becomes more marked at higher speeds : 
at 1,000 m.p.h. it has fallen to »=<0-3, 
and at 1,500 m.p.h. to » = 0-2, 

Abrasion due to sliding at a few feet 
per second js a common phenomenon, 
The damage at 500m.p.h. is different 
in character and shows obvious signs 
of surface flow. At 1,200m.p.h, the 
surface layers of copper approach the 
molten state, and thus a thin layer of 
lubricant is formed much in the same 
way as when a ski melts ice to form a 
layer of water on top. The viscosity of 
molten copper is of the same magnitude 
as that of water. 

Although these results remain to be 
confirmed by further work, they lead 
to interesting conclusions, First, the 
frictional resistance to the sliding of 
metals at these very high speeds can be 
much less than at normal speeds. 
Second, the wear per unit of distance 
slid can be much less. Perhaps the tech- 
nical problems involved in sliding 
metals at these enormous speeds are not 
so difficult as at first might be supposed. 


Rolling friction 


The source of free rolling friction, 
which is generally less than 0-001, has 
long been a matter of speculation. When 
a hard steel ball rolls in a groove, points 
on a diametral plane through the centre 
of the axis of rolling, that is, on the 
equator, measure out on the track a 
larger distance per revolution than 
points nearer to the poles, therefore, 
some slip presumably must cccur. 
Heathcote’, who first pointed out this 
fact, attributed a major part of the roll- 
ing resistance to this differential slip. 
However, experiments with balls rolling 
in rubber grooves show that differential 
slip of this type occurs only when the 
groove is exceptionally deep. Appar 
ently, the main losses in shallower 
grooves are due to elastic hysteresis in 
the rubber. It would appear that the 
hysteresis loss mechanism accounts for 





the experimental observation that the 
rolling friction is essentially the same 
whether the surfaces are clean or 
lubricated. 


If a copper bal! is rolled over an 
identical copper ball the region of con- 
tact is, by symmetry, plane, so the 
Heathcote slip is eliminated. Again, 
stretching of the interfacial elements 
will be the same on both balls, so no 
slip due to differential stretching of 
these elements will occur. Tabor’s 
experiments® show that the rolling 
resistance of the two balls is indepen- 
dent of the presence of lubricants. It is 
about the same as the rolling resistance 
of a hard steel ball in a copper groove, 
and involves elastic hysteresis losses 
that may be as great as 20 per cent 
From these results, it is clear that rolling 
friction does not generally arise from 
interfacial slip. Thus lubricant films 
may play an important part in reducing 
surface attrition or wear, but have 
little effect on the rolling resistance 
itself, 

In practice, the behaviour of ball and 
roller bearings is complicated by friction 
of the cage and other factors, but it is 
clear that the hysteresis losses must 
play a very i me 7 part. These losses 
have a marked influence on the fatigue 
life of bearings. The work of Tabor and 
others may have practical applications 
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in the search for bearings of lower 
rolling resistance and longer life. 


Conclusion 

In engineering practice, of course, 
the friction is a major problem. It is 
not so much the work that has to be 
done in overcoming friction that is 
important, although this can be con- 
siderable. In a modern motor car, for 
example, about 20 per cent of the power 
is wasted in overcoming friction, in an 
aeroplane piston engine it is about 9 
per cent and in a modern turbo-jet about 
14-2 per cent. The real trouble is the 
damage that is done by friction; that is, 
the wear or seizure of some vital part 
of the machine. It is this factor, perhaps 
more than any other, that limits the 
design and shortens the effective work- 
ing life of a machine. 

Much ingenuity has been exercised 
on this problem and, up to a point, it 
has been successful, but only up to a 
point. One of the greatest limitations is 
temperature. It is difficult at present to 
run bearings hotter than 300 degC. 
This is now becoming a serious limita- 
tion. To-day, the engineer would like 
to run bearings and to slide surfaces at 
1,000 degC and at very high speeds, 
but he cannot do this until new and 
unconventional lubricants and surfaces 
have been developed. A fuller and more 
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detailed understanding of the physics of 
the sliding process under these extreme 
conditions will help. The problem, 
particularly with the advent of atomic 
power, is an urgent one. 
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FLAME HARDENING OF CRANKSHAFTS 


LAME hardening of 6- and 

8-cylinder truck engine crankshafts 
has been adopted by the Chrysler 
Corporation, it is reported by H. Chase 
in Automotive Industries, October 15, 
1954. The S.A.E. 1046 steel crank- 
shafts are first furnace hardened to 
228-269 Brinell and subsequently 
rough machined, They are then flame 
hardened in Cincinnati Flamatic units 
which produce a hardness of 55-60 
Rockwell C at the centres of the bear- 
ing surfaces, the case extending to 
points 4 in from the crankshaft fillets. 
Heating is effected by an oxygen- 
propane mixture, the flow of which is 
controlled so that temperatures are 
highest at the centres of the bearing 
areas. Times of heating are auto- 
matically controlled and oil holes in 


‘THE first issue of a new quarterly, 
Materials Handling News, which is 
being produced by Associated Iliffe 
Press, will appear on Ist July, 1955. 
This publication is intended for cir- 
culation among firms making less than 
the optimum use of mechanical aids 
for handling materials; this is a market 
quite distinct from that already covered 
by the parent journal Mechanical 
Handling. 
Brief and factual editorials will be 
planned to arrest the attention of 


the bearing surfaces are plugged to 
avoid overheating their edges. 

In the flame hardening process, six- 
throw shafts are loaded between 
centres in a horizontal air clamping 
and indexing fixture which positions 
the shaft during heating. On reaching 
the heating station, the fixture is 
advanced so that the burner blocks 
approach the bearing surfaces. Heating 
takes place fer 33 sec while the shaft 
is rotated. Burners heating the crank- 
pin surfaces reciprocate to retain their 
position relative to these surfaces as 
the shaft rotates. At the end of the 
heating period, the shaft is lowered by 
rocker arms into a water quench tank. 
Total time per cycle of the machine is 
about 80 sec, Shafts are then examined 
for hardness. 





A NEW QUARTERLY 


readers. The inclusion of a pre-paid 
card keyed to editorial items and 
advertisements, is expected to stimu- 
late continued interest. 

Each quarter 20,000 copies will be 
distributed free and under careful 
control to senior executives in appro- 
priate organizations. It is expected 
that about 10,000 will circulate in the 
firms to which they are addressed, to 
give a total readership in the order of 
50,000, and of these 25 per cent will 
be overseas. 


In the hardening machine for the 
shafts of 8-cylinder engines, which 
employs a natural gas/oxygen fuel, 
main bearing surfaces only are first 
heated and s co quenched, and each 
crankpin surface is then individually 
heated and quenched. Since the 
burners do not reciprocate, the shaft 
must be set in five different positions 
to enable all bearing surfaces to be 
heated. 

After hardening and inspection, the 
crankshafts are tempered for 4hr at 
450 deg F. Case depth is a minimum 
of 0-125 in. It is stated that the process 
has proved successful, and that the 
results made possible by flame 
hardening have not been attained by 
other means. M.J.R.A. Abstract No. 
7052. 


Materials Handling News will have 
a modern newspaper format, with an 
attractive two-colour cover and a 
17} inX1ljin page size. Publication 
dates will be 1st July, October, January 
and April. 

As this new publication will have 
behind it the experience and know- 
ledge of the editorial staff of 
Mechanical Handling, it can con- 
fidently be expected to be of great 
interest to firms, both at home and 
abroad, aiming to increase productivity. 
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AUTOMATIC BROACHING 


An American Development for High Production 


URING the past year 
[DP =: automobile in- 
dustry in the United 
States of America, in con- 
junction with the makers of 
the necessary equipment, 
has made remarkable ad- 
vances in production tech- 
niques. In the main, the 
developments have all had 
one common aim: increased 
production from a smaller 
labour force. To attain this 
aim, it has been necessary to 
adopt completely new con- 
ceptions of the methods for 
handling work between 
operations and for loading 
and unloading machines. 
Briefly, it has been necessary 
to mechanize these functions 
so that they are automati- 
cally performed by mech- 
anisms instead of manually 
by operators. 
One of the most interest- 
ing and unusual of recent 
developments is one applied 
by the Colonial Broach 
Company, Michigan, U.S.A., 
to a machine for broaching 
the splines in two different 
models of a differential side 
gear at a total rate for both 
gears of 800 per hour. The 
gears are fed to four, side 
by side, broaching stations 
by means of a continuous 
chain loading conveyor 
carrying 144 individual 
work - holding fixtures 
mounted four abreast. Con- 
veyor travel begins at a 
convenient height for manual loading 
and continues up at a steep angle until 
the broaching level is reached. At this 
point the path of the fixtures levels off 
horizontally to accommodate the 
broaching and broach return strokes. A 
standard Colonial RU 15-48 pull-up 
broaching machine was adapted to this 
interesting operation. It is shown in the 
accompanying illustration. 


i+ 
= 
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Colonial broaching machine with conveyor loading 


A complete cycle comprises : — 

(1) Four gears are indexed into the 
broaching position, 

(2) The splines are broached. 

(3) The fixtures are indexed for broach 
return. 

(4) The broaches are returned through 
gaps between the work-holding 
fixtures. 

This cycle takes only 18 seconds. Small 


cams on the backs of the fix- 
tures actuate the limit 
switches for controlling the 
cycle sequence. 

As the conveyor indexes 
past the broaching station, 
the broached parts are car- 
ried over the top of the con- 
veyor travel. ‘Then, as the 
conveyor starts on its down- 
ward run, the gears drop out 
of the fixtures through two 
separate chutes in each side 
of the machine. This simple 
gravity-type system of un- 
loading makes it an easy 
matter for the operator to 
make a continuous check of 
each individual broaching 
operation. 

The conveyor is indexed 
hydraulically. To ensure 
positive indexing, a second 
hydraulic cylinder locks each 
group of fixtures in place for 
broaching. Forward and 
reversing clutches eliminate 
any backlash or over-ride 
during the indexing motion. 
It is interesting to note that 
clamping fixtures are not 
required, Instead, stationary 
hold-down bars above the 
broaching station keep each 
gear seated securely in its 
fixture as the broach is 
drawn through the hole, 

The two gears for which 
this machine has been deve- 
loped differ in hub depth, 
diameter and spline size. One 
requires a 16-tooth involute 
spline with a P.D. of 

1-1562in, and the other a 10-tooth 
involute spline with a P.D. of 1-125 in. 
To keep the two types separate, the 
two right-hand conveyor rows are 
tooled for one model, and the two left- 
hand rows for the other. 

Gaston E, Marbaix Ltd., Devonshire 
House, Vicarage Crescent, London, 
S.W.11, are the sole British agents for 
these machines. 





HARD CHROMIUM PLATING 


Sir,—With reference to the article on 
page 66 of the February issue of Auto- 
mobile Engineer, may we point out that 
the impression given, that this is an 
entirely new technique not previously 
available in this country, is incorrect. 


Monochrome Limited have special- 
ized in the direct application of hard 
chromium to light alloys for many years, 
and during the war many thousands of 


CORRESPONDENCE 


components were so treated, Of recent 
years, the field has been widened to 
include engine cylinders and liners 
finished by our “ Honeychrome” pro- 
cess with very satisfactory results, in 
fact, one particular engine maker has to 
date installed over ten thousand 
cylinders of this type. 

In addition to our own production, 
the process has been licensed both in 
Europe and North America, and it can 
be safely said that the advantages as 





pointed out in your article are actually 
attained in practice. 

It may be of interest to note that in 
addition to the normal materials used 
for engine liners, non-ferrous metals 
other than aluminium alloys have been 
tried for particular applications, and in 
these cases also, we are able to hard 
chromium plate directly. 


B. TURNER. 
Monochrome Limited, 
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GREGOIRE SUSPENSION 


Some Aspects of the Application of this System to Public Service Vehicles 


O maintain a constant 

frequency in suspen- 

sion systems, it is 
necessary to have springing 
which varies in rate in 
direct proportion to the 
load carried. Variable rate 
springing has another 
advantage in that it reduces 
the tendency to resonant 
vibration; therefore, smaller 
shock absorbers can be 
employed and road holding 
is improved. With a con- 
stant rate suspension de- 
signed to suit full load 
conditions, the natural fre- 
quency of the system 
increases as the load is 
reduced. In these circum- 
stances, not only is the ride 
not so comfortable, but 
the tendency for fatigue 
failures to occur is also increased. 

Most of the variable rate suspension 
systems that have been in use for 
many years take the form of a leaf 
spring arrangement, giving two, three 
or more stages, and a variable rate can 
also be obtained by using torsion 
bar springs with short lever arms. 
However, the well-known Gregoire 
arrangement is different in that 
separate coil springs are employed to 
give the variable rate. Moreover, it is 
continuously variable instead of 
variable in separate stages, as are the 
leaf spring systems. The sole licensees 
for the Gregoire suspension in this 
country are William E. Carey Ltd., of 
Redbank, Manchester 4. 

Public service vehicle manufacturers 
and operators have recently become 
increasingly interested in this system. 
Operators of these vehicles are now 
finding it necessary to direct efforts 
towards attracting passengers who 
otherwise would travel by private car. 


OLLERISING is an economical 
method, developed in Sweden by 

G. A. Moller, of coating steel with 
aluminium to protect it against corro- 
sion or high temperatures. It over- 
comes difficulties experienced in 
earlier processes caused by: (1) the 
highly solvent properties of molten 
aluminium; (2) the high cost of 
external heating of the container of 
the molten metal; (3) oxidation of the 
aluminium; (4) contamination of the 
aluminium by dissolved steel and by 
the flux employed in prior treatment 
of the work. 

‘The new process, described by H. 
E. Linden in an S.A.E. Preprint, 
January 1954, utilizes an electric salt 
bath furnace such as commonly serves 
for the heat-treating of steel. A 





Gregoire assister spring installation on a commercial vehicle chassis 


To do so it is necessary, among other 
things, to provide suspension systems 
that give riding characteristics that are 
comparable, so far as comfort is con- 
cerned, with those of private cars. This 


is difficult with conventional springs 
because of the great difference between 
the fully and lightly laden conditions, 
and in some instances the problem is 


further complicated by restrictions 
imposed by the need for maintaining 
adequate roll stiffness. One solution 
to these problems is the adoption of 
the Gregoire arrangement. 

Originally the Gregoire coil spring 
system was designed for use alone, 
that is, without any other springs. In 
its simplest form, it comprises a coil 


spring, one end of which is pivot 
mounted on the frame and the other 
on the axle. In the unladen position, 
the axis of the spring is more or less 
horizontal so, as the axle deflects ver- 
tically and the spring axis is inclined 


more and more from the horizontal, 





MOLLERISING 


mixture including barium chloride and 
sodium chloride is melted in the 
furnace, and on the top is a float of 
molten aluminium some 2 in thick. A 
thin surface film of salt, formed from 
the salt vapours, prevents oxidation. 
Metal consumed during plating is 
made good by an ingot of aluminium 
suspended in the salt. 

The work, thoroughly cleaned and 
pickled, and suspended on a rod or 
wire, is immersed in the salt through 


the molten metal. After having 
attained the same temperature as the 
salt, it is withdrawn through the 
molten aluminium. Addition of a 
flow of low-voltage direct current is 
said to improve the coating process. 
A layer of iron chloride is formed on 


the steel and, when the latter enters 


the spring rate is increased. 
Movement of the axle is 
controlled by a conventional 


link system. 
Although this simple 
Gregoire arrangement is 


superior to a constant rate 
suspension, it is difficult, 
and in many cases impos- 
sible, to maintain a constant 
frequency under all con- 
ditions of load. Subsequent 
development work revealed 
that the best arrangement 
is to employ a conventional 
spring to carry the unladen 
weight of the vehicle, and 
to use the Gregoire springs 
only to maintain a constant 
rate as the load is increased. 

When the Gregoire system 
is used in this way, the 
springs are termed corrector 
springs. In some instances, notably with 
heavier types of vehicles, one corrector 
spring is not enough, so a second is 
employed. Normally these springs are 
installed one in front and the other 
behind the axle, with their axes more 
or less in line, as in the accompanying 
illustration. In designing the system, 
it is necessary, particularly when only 
one corrector is employed, to ensure 
that the turning moment about the 
leaf spring seat on the axle is as small 
as possible. 

In general, it is not always prac- 
ticable to obtain the ideal solution, 
because of restricted space available. 
The correctors, for example, may have 
to be designed to carry the maximum 
load possible within the limits 
imposed by the installation, and the 
main springs have to carry the 
remainder. However, the range of 
frequencies that will give comfortable 
riding qualities is fairly wide, so satis- 
factory results can usually be obtained. 


the molten aluminium, a reaction 
occurs between the chloride and the 
aluminium. The layer of very fine, 
active molecular iron so created is 
fully wetted by the aluminium, and 
the iron-aluminium alloy forms a 
strong bond between the metals. The 
interface produced with the current is 
almost twice as thick as when no 
current is applied, but is very ductile. 
Withdrawal of the steel at 150 ft/min 
through the 2in of molten aluminium 
gives a contact lasting } sec, a very 
brief period of contact between steel 
and aluminium ensuring enhanced 
ductility of the coating. Mollerising 
can compete in cheapness with gal- 
vanizing; it has been used on titanium 
and molybdenum. M.I.R.A. Abstract 
No. 7076. 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Securing wheels or rotors to shafts 


N certain machine constructions it may 

be necessary to secure a wheel on a shaft 
against radial and axial displacement 
Where the wheel or rotor is of a hard or 
brittle material, difficult to machine and 
having only a small elongation, the conven 
tional methods of shrinking, keying or 
splining cannot conveniently be employed. 
The difficulty is overcome by forming, at 
the junction diameter, barrelled or waisted 
sockets into which metal pegs are inserted 
and upset to contact firmly the recess walls 
in both elements. Should the wheel be of 
a compacted metal powder the recesses 





No. 709619 


may be formed therein before sintering. 

Wheel A is registered on a shaft B and 
located by a flange C. Three barrel-shaped 
sockets D are formed half in the wheel 
and half in the shaft. Suitably heated pegs 
E are inserted in the sockets and by means 
of a press are upset to fill the sockets. 
Where the contact area between the two 
parts is greater and axially extended, pegs 
may be fitted at both end faces, as at F. 
This method is suitable for armouring 
rollers with sleeves of hard material. 

Instead of being barrelled the sockets 
may be waisted, as shown at G. An alter- 
native form H, comprising a cylindrical 
centre portion with two coned end por- 
tions, is simpler to machine. Patent No. 
709519. Metro-Cutanit Ltd. 


Abrasive blasting of light alloy 
components 


| fl is common practice to obliterate the 
scars left by flash metal, sprues and 
risers, and to impart a uniform surface 
finish to light alloy castings by abrasive 
blasting. rtz sand, iron shot or steel 
shot projected by compressed air or cen- 
trifugal impellers is widely used as the 
anole medium. Each of these materials, 
however, entails certain disadvantages 
Sand blasting presents a serious dust 
hazard to the health of the operator, and 
also the grains of sand rapidly break down 
on impact and lose their effectiveness. Iron 


or steel shot or grit leaves on the casting 
a thin _ of iron dust that can be 
removed only with great difficulty. If it is 
not removed it will inevitably result in 
the formation of rust when the component 
is exposed to atmospheric moisture. 

The invention proposes the use of a 
7 ht alloy shot or grit to avoid such dis- 

advantages. By selection of the light alloy 
for the shot an appropriate hardness can 
be obtained, and it is possible to reduce 
large-grained shot or lathe swarf in 
crushing equipment to produce angular 
grit of smaller size. 

Another alternative is to use drawn wire 
chopped into lengths once to twice its 
diameter. An alloy having a percentage 
composition of copper 16-5, manganese 
0-4, iron 1-4, silicon 0-3 and the balance 
aluminium is well suited to the purpose 
Patent No. 709869 Georg Fischer A.G. 
Switzerland). 


Mounting head linings 


Te permit prefabrication of head lining 
panels and to reduce the time required 
to assemble in the vehicle body, it is pro 
posed to secure the fabric lining material 
to a light metal framing which is sprung 
into position to seat on a rebate provided 
on the upper edges of the interior finisher 
panels. In the example unitary front and 
rear panels abut on a transverse line x—x 
The upper edge portions of the finisher 
panels A are formed with right-angled 
flanges B and C defining a rebate all round 
the interior of the body. Each lining panel 
consists of a light skeleton frame of 
beaded-edge metal strips. The lining 
material D is secured to the peripheral 
strip and at suitable points of the longi 
tudinal and transverse strips E and F. 
These panels are mounted by bowing 
them from a substantially flat condition 
and allowing them to spring back against 
the side C of the rebate. They are retained 
in a slightly bowed condition and no 
extraneous means of fastening is required 
Patent No. 710131. Austin Motor Co. Ltd 


No. 710131 


Packing device 


HIS sealing arrangement for the 

plunger of a telescopic sho ic shock absorber 
has a relatively soft resilient ring which is 
compressed on assembly to constrain 
initially a relatively mm | resilient ring 
engaging the plunger. In operation, fluid 
pressure in the cylinder further com- 
presses the softer ring and thus increases 
the radial pressure on the harder ring. The 
device is Berroco to offer a low frictional 
resistance to sliding movement and to be 
noiseless in operation. 

Referring to the first example, the 
cylinder has an inturned flange supporting 
a metal abutment ring A formed with a 
thin rigid extension B. On this is fitted a 
sleeve C of nylon having, at its inner end, 
an internal circumferential flange of tri- 
angular section, the apex of which bears 
on the plunger. Between sleeve C and the 














No, 710374 


cylinder bore is compressed a rubber ring 
D, seating on ring A and extending in- 
wardly slightly beyond the end of sleeve C. 

The alternative arrangement has the 
nylon sleeve E mounted inside abutment 
ring F and bearing directly on the plunger. 
At its inner end it is internally recessed 
and formed with 4 terminal triangular 
flange, as in the first example. Patent No. 
710374. Automotive Products Co. Ltd. 
and Levitation Lid 





Petrol injection 


FOr one engines of the type in which 
the fuel is injected into the individual 
branches of the intake manifold, it is an 
economy to use a rotary pump instead of 
a high-pressure piston pump of a construc- 
tion derived from the orthodox fuel injec 
tion pump for diesel engines. With such 
relatively low-pressure pumps, however, 
the pressure available at the lower range of 
engine speeds, particularly when idling, is 
insufficient to secure satisfactory atomiza 
tion of the fuel. Consequently, air and fuel 
mixing is inadequate, vaporization is poor 
and the rate of fuel consumption is 
increased beyond the optimum value. The 
invention aims to obviate this dis 
advantage. 

The induction branch is bossed at A 





No, 710213 


and formed with a recess, closed internally 
by the wall B, to accommodate the injec 
tion nozzle C at a specific depth so that 
its end face is spaced from wall B to leave 
a disc-sha chamber D. In wall B is an 
axially aligned port E of substantially 
greater diameter than the discharge orifice 
of the nozzle. Chamber D is in communi 
cation, by way of the clearance between 
the nozzle end and the wall of the recess, 
with an annular chamber F. By means of 
drillings G this chamber is open to atmo- 
sphere or, in the case of supercharged 
engines, is connected to the pressure pipe 
of the charging system. 

As a result of the depression in the 
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intake manifold, atmospheric air or pres- 
surized air from the supercharger will flow 
into chamber D and thence, together with 
the fuel, through port E into the induction 
branch. This preliminary mixing of air 
and fuel is claimed to ensure a satisfactory 
combustible mixture even at low engine 
speeds. Patent No, 710213. Ustav Pro 
Vyzkum Motorovich Vozidel and J. Bott- 
ger (Czechoslovakia), 


Hard-chrome plating 


HIS invention is concerned with the 

chromium plating of metal objects, 
particularly of steel shafts, that are 
required to be plated only in specific areas. 
It is customary to “stop off” areas to 
remain unplated by means of a coating of 
lacquer but this procedure is not entirely 
satisfactory. Extreme care is necessary to 
obtain adequate protection and, due to 
faulty adhesion, porosity, or blistering of 
the lacquer, an unsightly straying of the 
chromium layer may occur at the transition 
boundary defining coated and uncoated 
areas 

It is proposed to mask the area not to 
be coated by covering it with a conductive 
metal foil. Preferably a strip of aluminium 
foil is wound on the shaft. Thus, the layer 
of chromium is deposited over the foil as 
well as over the area to be coated and it 
is not possible for stray fields to be pro- 
duced at the margins. When the masking 
strip is removed, there remains a uniform 
layer of chromium having a clearly defined 
boundary 

In a further development of the method 
a layer of lacquer terminating at a distance 
from the transition boundary is applied to 
the foil covering. The critical zone is 
thereby transferred from the boundary and 
on to the foil where the occurrence of stray 
field phenomena can do no harm. Patent 
No. 710548. Gebr. Schoch Hartchrom 
G.m.b.H. (Germany). 


Streamlined body construction 


HIS 
hollow side portions A, of elliptical 
section and enshrouding the road wheels, 


body structure comprises two 


flanking a middle portion B including 
bonnet, passenger space, and boot. By 
laterally inclining parts A, preferably at 
the camber angle of the wheels, encroach- 
ment on the width of the passenger space 
is minimized. The body part B may have 
a flat floor C disposed at the height of the 
bottom edge of the sides, or the floor may 
be bowed in relation to the ground in 
order to increase the clearance. 
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To give a good field of vision from the 
centrally positioned driving seat, the top 
wall D of part B forward of the passenger 
space presents a concave surface upwardly; 
the top wall E of the boot is convex. Each 
side portion may consist of a central part 
of substantially rectilinear shape with 
tapered end parts at front and rear. These 
tapered ends termigate in circular aper- 
tures F on, above, or below the longitu- 
dinal axis of the side member. They are 































































































No. 710058 


closed by discs or, presumably, occupied 
by head and tail lights. 

At the rear ends of parts A upstanding 
stabilizing fins are provided and 
between these a radio aerial may be 
extended, as indicated in broken line. As 
alternatives to the elliptical section of the 
side members, tear-drop or egg-shaped 
sections may be used, with the narrower 
end of the section directed either upwards 
or downwards. Patent No. 710463. 
Daimler-Benz A.G. (Germany). 


Bus rear suspension 


N this arrangement, the axle is guided 

by longitudinally disposed parallel links 
a sprung by pairs of helical springs, one 
spring of each pair being forward and one 
rearward of the axle. The drive is through 
an axle-mounted differential gear and half- 
shafts to hub- reduction gears. 

A triangulated member A, pivoted on a 
transverse shaft B and connected by a ball 
joint to a bracket depending from the 
centre of the axle, constitutes the lower 
element of the parallel linkage. The upper 
lateral links C are either rubber-bushed 
or ball-jointed at their ends to permit the 
axle to tilt about the lower ball joint. 
Springs are mounted between the ends of 
stirrup-type members D, secured to the 
axle beam, and frame brackets E in way 
of frame cross members F. A torsion-rod 
stabilizer G mounted in lugs on members 
D has forward extending lever arms con- 
nected to vertical rods H bracketed to the 
frame side members. Connections at both 
ends of these rods are rubber-bushed. 
Patent No. 710058. Daimler-Benz A.G. 
(Germany). 
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Automatic 
Lubrication 

soon pays 
for itself! 














‘INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic’ Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs 
are kept down to a minimum. 

But besides all that, ‘Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 










you to increase your vehicles’ payloads by as much as 10%! 

It’s obvious that * Syndromic’ lubrication soon pays for itself ! 

Ask for a Tecalemit technical representative to call and discuss the 
*Syndromic’ system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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Strong-Clean -and Le: = * 


FIRST in the world to produce the 
all-metal DOVERITE covered Steering 
Wheel, Dover have led in design, 
construction, and finish ever since. 


AS FITTED TO 
BRITAIN’S 
FINEST CARS 
FOR NEARLY 
50 YEARS 





Sele Manufacturers: 
DOVER LIMITED 
NORTHAMPTON 








Also Plastic Moulders 
in * DOVERITE”’ of 
CONTROL KNOBS 
and LEVERS 


sarety spainc arm OTEERING WHEELS 























Cellular 


Plating 


se Eve { RO M E Hard Chromium 


(directly deposited on all metals 
and alloys, except magnesium) 


wes CYLINDERS 
»» 900% LONGER LIFE 


Get full details without delay from — 
Md MONOCHROME LTD. Studley Rd., Redditch, Worcs. 


Telephone: STUDLEY 121 /2/3/4 
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101 Spire speed nuts are used in the Ford Anglia, 
Compared with conventional bolt and nut methods which involve 
welding, riveting and threaded inserts, Spire parts speed up the assembly 
enormously —especially in blind locations. They hold fast under 
vibration and save a good deal of weight. 
There are over 200 different types of Spire fasteners. Here are the main 
types used on the Ford Anglia :— SNJ nuts retain the front wings 
and grille casing; SNU nuts secure the window channels, instrument 
cluster and sun vizor; SNO nuts fix grille bars to grille casing, 
and head lamps and parking lamp bezels to front wings; SFP fixes fasten 
the lamp lenses; SFR fixes and SCL clips retain the badges and 
moulding. All these jobs, and many others besides, can be done quicker, 


cheaper and better by Spire. ysrenine® 


s-F as Enquiries to 


ged get mes AEROCESSORIES LTD. 
J SP Byron House, 7-8-9 St. James's Street, London, $.W.1. 
| Head Office and Works: Treforest, Pontypridd, Glamorgan 
p Also BIRMINGHAM, STOCKHOLM, COPENHAGEN, MELBOURNE, SYDNEY, 


JOHANNESBURG, AMSTERDAM, MILAN & NEW YORK 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


LQWGFPOHER RA EF®S 


CRE 40% 
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STANDARD LATHE i%im BAR CAPACITY 


@ 


»WING OVER BED 
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inde taape dook 
Cyptlan and Yuseet Lathes 
with eqpacitia, uy to Bin 
Msing aves tad andl Bi tr th 


H.W.WARD & CO.LTD 


SELLY OAK, BIRMINGHAM 29 
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1 QUART IN 100 MILES TO NIL! 


Set of Duaflex Rings transforms 1939 car 


86,000 on the clock—and never rebored, 


" no wonder Mr. Emson’s 1939 drophead 


coupe was ‘eating’ oil. He fitted a set of 


| 
Duafiex Rings and now he never tops up. 
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How Duaflex bens Work 


ttn, 


SECTION THROUGH RING 


8 The vertical sealing spring — maintains 
the rails firmly in contact with both sides of 
the ring groove and forms a perfect seal 
2 The expander — maintains an even out- 
ward pressure, ensuring perfect contact 
with the cylinder walls however worn or 
distorted the bore may have become 

3 The rails —‘wipe’ oil from cylinder 
walls, avoid scraping and wear. 


The best results will be obtained if, at the same 
time as fitting Duaflex Rings, new Wellworthy 
Pistons with Matched Sets of Wellworthy Rings 
are also fitted. 





-__-_- —_- —_ —_ ,-—_ Mi tl 
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Here is what he says :-— 
ar is a 1939 25 h.p. drophead coupe. In 
lune she started to use oil at the rate of 
t in 100 miles. We decided to install new 
and rings—the pistons were your 
type with Duaflex Rings . . . the car has 
been re-bored. 
liately after installation the oil con- 


o not add oil between 2,000 mile main- 
checks, but simply change and refill 
rding to the Handbook. 

nly work carried out on the engine since 
your pistons and rings has been a 
Now the car is untouched as regards 
mance, etc., it still does not use oil, it 
ruises at 80 miles per hour, and has 


WELLWORTHY 


REDUCE OIL CONSUMPTION 


teroture to 


indicated 95 on the speedo. In fact there is no 
difference in its performance now after 12,000 
more gruelling miles.’’ 

ENGINE EFFICIENCY RESTORED AT LITTLE COST 
Provided the engine wear is not too great, a 
set of Duafiex Oil Control Rings will restore 
maximum compression and postpone the 
need for a re-bore until a major overhaul 
becomes necessary through bearing wear, 
burnt out valves, etc. 

Duafiex Rings are so much more efficient than 
ordinary rings because they are self-compen- 
sating. They adjust themselves vertically in 
the ring grooves and outwardly on to the 
cylinder walls, thus maintaining an oil and 
gas-tight seal between pistons and cylinders, 
even when cylinders are worn and mis-shapen. 
Petrol and oil consumption drops and your 
engine becomes really lively again. 

Your garage will give you details and quote 





DUAFLEX 


- INCREASE COMPRESSION 
WELLWORTHY LIMITED - 


for fitting. 


OIL CONTROL 
RINGS 


* DEFER RE-BORES 


LYMINGTON - HANTS 
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churchill 


Churchill 


The high rates of output and the degree of accuracy obtainable on the Churchill 
‘*Fulcro-Sizer’’ Automatic Plain Grinders are a revelation even to those 
accustomed to producing fine tolerance work on a manufacturing basis. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, MANCHESTER 


Export Sales Organisation Home Selling Agents : 
Associated British Machine Tool Makers Limited, London, Branches and Agents. Charles Churchill & Co. Limited, Birmingham and Branches 
. 
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THE H.W. RANGE of switch 


fuses is designed for use out-of-doors 
in dust-laden and corrosive atmos- 
pheres. The totally enclosed heavy cast 
iron cases are completely weatherproof. 
The range includes single pole and 
neutral, double pole, triple pole, triple 
pole and neutral. 20, 30, 60 and 
100 amps. 

For further information about the 
H.W. Range please send for Switch- 
gear Bulletin X2692. 


THE GENERAL ELECTRIC CO. LTD., 











Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 






Wealso manufacture Rotary 
Cam and Profile Milling 
Short Thread 


ENGINEERING CO. LTD. Sete 


Tooth Rounding Machines, 


COVENTRY Tapping Machines, End Fac- 
at CAML LIME ing and Centring Machines, 
Special Machine Tools for 
High Production. 












Roinbow 
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Photograph by permission of Stone-Chance Limited 
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reliable Springs by 


From the high precision springs required 
for the mechanism of a lighthouse to 
the simpler counterpart in a hand torch, 4 | 
the right spring for the job is essential SALTER 
to ensure perfect performance. When & i 
your springs are designed and made by j Service to Engineers since 1760 i 
Salter, they are just right—not the 

cheapest obtainable but fit to work le Ci HL: a A ek, ea all 
for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


ns Ceo. Salter & Co. Lid., West Bromwich 
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Many manufacturers use FRY’S new 
CARBODY solder for processes 
where economy is the prime con- 
sideration. CARBODY is quick and 
clean to use—and really cuts soldering 
costs. For the finest finish and where 
quality is important the established 
ABBEY and BELFRY Body Solders 
should be specified. Why not send 
today for samples of 


4 s|/FRY’S 
tna Body Solders 


Fade by Ty Metal Foundries Ltd, 


TANDEM WORKS, MERTON ABBEY, S.W.19. Mitcham 4023 
and at MANCHESTER * GLASGOW * BRISTOL * BIRMINGHAM & DUBLIN 


@& a 

















: | me | 
‘ 600 
P 
| GEORGE: COHEN 
SOonS8B AND COMPANY LIMITED 
Experts in Scrap since 1834 
BROADWAY CHAMBERS, LONDON, W.6 . Telephone : Riverside 4141 . Telegrams ;: Coborn, Telex, London 


And at 600 Commercial Road, E.14 Bidder Street, Canning Town, E.16 Bath -+ Belfast - Birmingham Hebburn-on-Tyne Leeds Luton 
Manchester - Swansea - Sheffield 





Ak Ab Kee 


yo AUTOMOBILE ENGINEER, March 1955 





















THE WORLD’S FINEST 





FLEXIBLE 
SHAFT 
EQUIPMENT 




















Manufactured by 
B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY. Grime “torlenes’ Cov. 


Grams ‘ 
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Y/// TALKING MACHINE SHOP 
TY 


“Cast iron eh? Of course, now we 





” 


machine wet 


“Since the production team introduced IRONEDGE, we've had 


no more trouble with cast iron. Production is up and everybody’s 
happy. 

When we machined dry, the high duty iron we used was a terror 
on the tools, They lost contour in next to no time and the electric 


motor bearings were wrecked by a fine, dry dust. The component 
finish wasn’t too good either. 
IRONEDGE has stopped all that. Cutting tools now last longer, 





we get remarkable finish when grinding, that destructive dust is 
washed away—and the inspectors are more than satisfied. 
It’s economical, too. We're using a 1:25 dilution upwards, and 
the results speak for themselves,” 
; + Finish grinding an alloy steel roll for a steel strip mill using Waldrich 
Write for Publication §.P173 which gives full Siegen Grinder, Norton 36 ins. dia. x 4 ins. wheel travelling at 
6,505 surface feet/min. and flow of LIRONEDGE 1:40 


tails of t nak iller =e , 
GDC TTREAD CUTTING FLUIDS 


FLETCHER MILLER LTD- ALMA MILLS -HYDE -CHESHIRE 


Telephone : HYDE 781 (5 lines) Telegrams ; EMULSION, HYDE, 








C.F, 8S 
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Rolls-Royce are one of many leading firms who have 
proved the efficiency of ‘Rotofinish’ machines, handling 
equipment, chips and compounds and service for pre- 
cision De-burring, De-scaling, Radiusing, Polishing 
and Britehoning. 

A wide range of components—from large castings and 
forgings to small stampings and pressings—can be pro- 
cessed in ‘Rotofinish’ machines in batches from 5 to 
500 Ibs. at a time. 


Savings in time, labour and cost of 80°%, are frequently 
achieved since the process is automatic, only requiring 
unskilled labour to load and unload the batch of 
components. 


Roto-Finish Limited are the originators of precision 
barrel finishing; their equipment is specially designed to 
operate with the utmost efficiency. Rapid handling tech- 
niques for loading, unloading, washing and separating 
are a special feature. 

May an engineer come along for a preliminary chat 
about ‘Rotofinish’ processes, machines, equipment and 
service and select some of your components for free 
trial processing? We prove ‘Rotofinish’ to be of value 
to you before you buy. 


ROTO-FINISH LIMITED 


DEPT. A, 39 PARK STREET, LONDON, W./ 
GROsvenor 6671. 

THE UNIFORM MECHANICAL PROCESS 
FOR DE-BURRING, POLISHING, HONING 


TRaot Mann 
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‘Rotofinish’ \ 





BRIGGS MOTOR BODIES LTD 
BRITISH TIMKEN LTD. 


BRITISH UNITED SHOE MACHINERY 
COMPANY LTD. 


J. B. BROOKS AND CO. LTD. 
CREED AND CO. LTD. 
THOMAS CROMPTON & SONS LTD 
HAWKER AIRCRAFT LTD 


KENWOOD MANUFACTURING 
co. LTD 


MAGNATEX LTD 
MELLOR BROMLEY & CO. LTD 
S. E. OPPERMAN LTD 


PLATERS AND STAMPERS LTD 





POWERS-SAMAS ACCOUNTING 
MACHINES LTD 


ROLLS-ROYCE LTD 


RONSON PRODUCTS LTD 


SKEFKO BALL BEARING 
COMPANY LTD 


S. SMITH & SONS (ENGLAND) LTD. 


VICKERS-ARMSTRONGS LTD. 


WOLVERHAMPTON DIE-CASTING 
COMPANY LTD 








This is a medium sized RF/DW/22 machine, showing 


the washing-out operation. 














mach 





“Since the production team introduced IRONI 
no more trouble with cast iron, Production is u 


pry. 
When we machined dry, the high duty iron we 


“Cast iron eh? 


TALKING MACHINE SHOP 


” 


ine wet 


DGE, we’ve had 


p and everybody’s 


used was a terror 


on the tools. They lost contour in next to no time and the electric 


motor bearings were wrecked by a fine, dry dust 
finish wasn’t too good either. 


IRONEDGE has stopped all that. Cutting tool: 


we = remarkable finish when grinding, that 
washed away—and the inspectors are more than 


It’s economical, too. We're using a 1:25 diluti 


the results speak for themselves.”’ 


Write for Publication S.P173 which 
details of the Fletcher Miller Cuttir 


Keay cutting 


he component 


now last longer, 
iestructive dust is 
satisfied. 

yn upwards, and 


gives full 
w Fluids. 


with ~ 


FLETCHER MILLER, 





FLETCHER MILLER 


Telephone 


LTDOD- ALMA 


HYDE 781 (5 lines) 








Of course, now we 





Finish grinding an alloy steel roll for a steel strip mill using Waldrich 
Stepen Grinder, Norton 36 ins. dia. x 4 ins. wheel travelling at 
6,505 surface feet|min. and flow of IRONEDGE 1:40 


CUTTING FLUIDS 


MILLS -HYDE-CHESHIRE 


Telegrams ; EMULSION, HYDE, 
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ROLLSROYCE | 
use . 


Rolls-Royce are one of many leading firms who have 
proved the efficiency of ‘Rotofinish’ machines, handling 
equipment, chips and compounds and service for pre- 
cision De-burring, De-scaling, Radiusing, Polishing 
and Britehoning. 

A wide range of components—from large castings and 
forgings to small stampings and pressings—can be pro- 
cessed in ‘Rotofinish’ machines in batches from 5 to 
500 Ibs. at a time. 


Savings in time, labour and cost of 80%, are frequently 
achieved since the process is automatic, only requiring 
unskilled labour to load and unload the batch of 
components. 


Roto-Finish Limited are the originators of precision 
barrel finishing; their equipment is specially designed to 
operate with the utmost efficiency. Rapid handling tech- 
niques for loading, unloading, washing and separating 
are a special feature. 

May an engineer come along for a preiiminary chat 
about ‘Rotofinish’ processes, machines, equipment and 
service and select some of your components for free 
trial processing? We prove ‘Rotofinish’ to be of value 
to you before you buy. 


ROTO-FINISH LIMITED 


DEPT. A3, 39 PARK STREET, LONDON, W./ 
GROsvenor 667! 

THE UNIFORM MECHANICAL PROCESS 
FOR DE-BURRING, POLISHING, HONING 


TRAOE MARK 
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BRIGGS MOTOR BODIES LTD 


BRITISH TIMKEN LTD 


BRITISH UNITED SHOE MACHINERY 
COMPANY LTD. 


J. B. BROOKS AND CO. LTD. 
CREED AND CO, LTD. 
THOMAS CROMPTON & SONS LTD. 
HAWKER AIRCRAFT LTD. 


KENWOOD MANUFACTURING 
co. LTD 
MAGNATEX LTD 
MELLOR BROMLEY & CO. LTD 
S. E. OPPERMAN LTD 


PLATERS AND STAMPERS LTD 





POWERS-SAMAS ACCOUNTING 
MACHINES LTD 


ROLLS-ROYCE LTD 
RONSON PRODUCTS LTD 


SKEFKO BALL BEARING 
COMPANY LTD 


8. SMITH & SONS (ENGLAND) LTD. 


VICKERS-ARMSTRONGS LTD. 


WOLVERHAMPTON DIE-CASTING 
COMPANY LTD 








This is a medium sized RF/DW/22 machine, showing 


the washing-out operation. 
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Fitters 


: Drivers, Mechanics, 


ta? 


You can spend fifteen days with your friends, earning full 
Regular Army pay and allowances. As a member of the Army 
waA NTE D Emergency Reserve (Cat. IIA) you have no other duties 
+" : IN during the year. If a grave national emergency should arise, 
4 nd FIFTEEN DAYS you may be called up for service in the United Kingdom. You 
to spe and & can be called out for overseas service only by Proclamation. 
CAMP earning full pay Volunteers are accepted from 18 years of age and engage- 
plus a total of £9 ment is for two, three, or four years. If you have served 

allowances 


ND before in a non-commissioned rank there is every possibility 
TAX-FREE BOUNTY 4 


5 


. 


of your filling an existing vacancy or of being promoted as 
soon as a vacancy occurs. 








Cory ome oe ~ pers on " 
y 7 3 Pret “ie ey Wats ove = ; 
ASD ee ae ae ae Se ee 


Lend your skill to Britain, doing the job you know best U send this coupon now for details of how to join to: O.C., Head- 
quarters, A.E.R., R.E.M.E., Broxhead House, Bordon, Hants. 


ARMY EMERGENCY | il 
RESERVE 


wee 





Here’s a 





fast worker for you 


aN 


i 


Ntrigge 


to the cause of quicker assembly is the vibration-proof 


ay 
\\ 


One of the many contributions we have made 


& 
anne aR 22 
ANAK NAN 


sems fastener. It is supplied complete with captive 


w 





washers of various types; is easy to handle, casy 
to drive, makes a permanent fastening and simplifies 


stock control. All this means less time wasted 


and faster production. 
_ 
a <= 
if it’s a matter of how to fasten one thing to another .. . get 
in touch with 
@Oasest Keen & NETTLEFPOL DS (MIDLANDS) LTD., BOK 24, HEATH STRBEBT, BIRMINGHAM  gigpulsee; 
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BETTER SERVICE = 
Aor Gt BRITAIN | 
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HALLMAG TOOLS 


ee So ek ae ee ee 











A newly formed Organisation, now in full operation with four 
depots and a team of fully experienced Representatives covering 
Great Britain to provide only the best of tools plus the finest 
service! Write for preliminary leaflet now ready, giving details of the 


advantages of having 


tools from HALLMAG 


HALLMAC TOOLS 


mews I 





Head Office and Depot: Macrome Road, Wolverhampton. Telephone: 52001 (5 lines) 
Also Depots at London, Manchester, Glasgow 


DISTRIBUTORS OF ENGINEERS SMALL TOOLS 





Whuehd 3015 
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Fashioned in Chrome Vanadium Steel, 

KING DICK Ratchets are gluttons for hard work! 
From 1” Square Drive Heavy Duty types with 30” long 
detachable handles and reversible mechanism 

down to Individual Open Type Ratchet Wrenches 
you can rely on these fine tools. Details on request. 






Specifically designed for use 
on Assembly Lines, for 
Heavy Engineering work 
and Hicycle Tools. KING 
DICK Power and Impact Sockets ‘ 


meet your needs, Available in ”, 4”, 3”, 1”, 14” 
and 24” Square Drive. Details on request. 


ny» GOON 


KING DICK 


ABINGDON WORKS KINGS AD: TYSELEY: BIRMINGHAM 11: ENGLAND ss 
a/T178 








Do you know Oy 
that many Coopers C 
Polishing Bobs run at oO 
speeds in excess of 100 miles ©) 
an hour (528,000 surface-feet) ? 
No wonder they have to be made 
as only Coopers know how. Send 
for our free brochure today, 
illustrating the ideal wheel for 
every class of work. 






Can 


COOPERS 
FELT 





COOPER & CO., (B’HAM) LTD. 
BRYNMAWR, BRECONSHIRE. 
Telephone: Brynmawr 312. 


Telegrams: Felting, Brynmawr. Registered Office and Works: LITTLE KING STREET, BIRMINGHAM, 19. 
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V HENRY BERRY & CO. LTD. 
Vi 1883—1955 


ed 
° 


PCLLCECCG 


VLCK 


We remind you that we are one of the oldest Hydraulic 


— 


Manufacturing Companies in Britain and we make all the 


ed 
a 


4 


most modern equipment for every branch of British Industry. 


a 


All Engineering and Industrial undertakings of repute in 


PLKEEKKKEKKKEKKKKK 


— 


“> 
= 


< 


> 


PREKKEKRKKEKKK 


Britain and beyond the seas are our customers. 


Our’ standard lines’ of products include 


LLL 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 


o& 


SKK 


: \\ PRESSES, PUMPS, ACCUMULATORS, VALVES AND 

WN INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- A 
Gr ING AND SHEARING MACHINES, CONTINUOUS A 
A FINISHING PRESSES FOR SILKS AND RAYONS, a 
YN VENEER AND PLYWOOD PRESSES, GLUE \ 
l; ) SPREADERS, GLUE MIXERS, COTTON BALING ym 
mM PRESSES, DIE SPOTTING PRESSES X 
oN (? 
iN K\ 
\ I 
A * In addition we design and make special tools both mechanical Wn 
oN aN 
rn and hydraulic for all industries. nN 
oN) N 
IN ih 
KX 72 years of progress. rn 
nN I 
IN I 
AN) ih 
f HENRY BERRY & CO. LTD. ; 
aN I 
YN A 
K CROYDON WORKS, LEEDS, 10 nN 
UN Telephone: 75481-2 Telegrams: ‘‘Rivetter Leeds 10°’ A 
YN A\ 
YN UN 
h fh 
YN \) 
A Ms 
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,, VALUERS 


i 0NeeRS & 
PLANT. Mach CHINERY - 


——— since 1807} 
i\ 
7 —? 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 4861 

















































Rathbone 
ege ] HERE’S THE 
political pops... cop ge 
r] tall cohen a id ilit 
, A TIME y 

yO" ve some oF We INDUSTRY DEMANDS 
peo — You can fool some of the industry has been looking 

people all of the time, but you for just such an engine as 
cannot fool all the people all the time.” this—an engine that takes 


up very little space and 


Se said Mr Abraham Lincoln in his speech uses fuel sparingly, yet 
at Clinton, U.S.A. on September 8th 1858—~— gives power in plenty for 
the job on hand and keeps 
-—but we are not fooling ourselves or going year after year 
with the minimum of 


anyone else when we state that the 
maintenance. A denpend- 





















“*POP"’ Riveting system is outstanding in 
able, versatile, 

its principle of one operation by one hard working, 

operator from one side of the material. economical 

**POP"’ Rivets can be used in almost in- engine 

accessible places. We would not fool you 

even if we could, and at any rate with the 

““POP"’ Riveting system there is no FOR 

occasion to try, the system speaks for COMPRESSORS 

itself. ROAD ROLLERS 

Let our technicians give you their advice. nue tee ge 
“POP"’ isa Registered Trade Mark of the manufacturers ENGINES! 








a 


Send for telat, o 


Geo. TUCKER EVELET Co. Ltd. 
Walsall Road - BIRMINGHAM 22 











Tetephore GiRehteids S024 ( Pines! Wiegrems EYELETS SrRminGnaM 
Consutiont & Tool Manuf acwrers 
MATERIALS LTD. Midland Road, London, N.W.! 








RIVETING Champions of their weight and class 





SYSTEM OF 





THE MODERN 
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The “HAC” Automatic Grinding machine is 
a massive, well designed tool providing ease 
of operation, high rates of production and 
extremely accurate product finishing. Made 
in three sizes each having a 16” swing, witha 
capacity of 48”, 60” or 72”. Each machine has 

a fully automatic grinding cycle by elec- 
trical and hydraulic power. There is a 

5” rapid wheelhead approach with 

four automatic variable infeed rates. 
Wheelhead bearings, wheelhead 

slides, etc., are supplied with 

automatic lubrication, and 

there is a drip feed 

system to the 

driving chain. 
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SPECIFICATION 


Maximum length between faces of workheads ... 48°-460°-72" 
Minimum length between faces of workheads ...  30°-42"-54" 
Work centre height 
Maximum diameter of new wheel 
H.P. of wheelhead motor 
R.P.M. of wheelhead motor 
H.P. of hydraulic motor 
R.P.M. of hydraulic motor 
H.P. of workhead motor 
R.P.M. of workhead motor 
Starters Automatic type housed in 
separate control cabinet 
Table speed Infinitely variable from 
3-180" per minute 
Plunge cut feed Infinitely variable 
Quick run back of 
wheelhead s" 








it’s all 
very well but... 


When a pieceworker starts on ‘ifs’ and 
‘buts’ about press guards, it is time you 
asked UDAL about the famous ‘ Fastrip * 
Synchronised Guards for increased 
production and increased safety. The ‘ Fastrip’ 
is worked by compressed air and guard 

and clutch are synchronised to ensure 
split-second timing. Send for details today. 


J. P. UDAL 


INTERLOCK WORKS, 
COURT ROAD, | 
BIRMINGHAM, 12 3 : 
Telephone : CALthorpe 3114 PRESS 


GUARDS 








A COMPLETE SERVICE 
IN PRESSWORK AND 
WELDED ASSEMBLIES 





A complete, efficient 

service is offered in 

pressed parts and assem- 

blies embodying presswork 

with welding and machining. 

The same careful attention is given 

to both batch and quantity production. 

It will pay you to consult Girdex. 


The GRAPHOGEN treatment is used by 


S = ROLLS-ROYCE Motor Car Division and 
E other well known British Engine manu- 
facturers. It protects the engine, right 


from the start, against metal pick up, 
overheating, seizure and excessive 


abrasion, and propagates the rapid 
GIRDEX ENGINEERING COMPANY LIMITED seratan. sok progegaons, ce rapid 
WESTON LANE, TYSELEY, BIRMINGHAM 11 essential for the smooth running-in. 
Telephone: ACOcks Green 2205 Telegrams: GIRDEXPRES STAMGO MANUFAC TURING 1) 8) 1) ST KINGSTON ON THAMES 











G.13 
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STAINLESS 
8 


The Motor Car Industry is another example of the ever increasing 
uses of ‘“Trubrite’’ Stainless Steel in the form of Cold Rolled Strip and 
Wire, quite apart from the already well established uses of Bright 
Mild Carbon Steel Strip, Bright Steel Bars and High Strain Wires, 
with which we have for so long retained the confidence of Motor Cat 


and Motor Accessory makers. 

ARTHUR LEE & SONS @amMILITeED 
‘TRUBRITE” STEEL WORKS MEADOW HALL Nr. SHEFFIELD 
ALSO AT CROWN. WORKS, BESSEMER ROAD, SHEFFIELD 9 


Phone: Sheffield 36931 (10 lines). 
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IVATAYINL TTY md <@hWAD 
Wallows Lane Walsall Staffs. | 


CLAMP YOUR WORK HYORAULICALLY! | : 


, solder shows how to 


SLASH 
ASSEMBLY 


stand No. G 38. 
Factory Equipment 
Exhibition, 

Earls Court, 


There's gold in them thar hills . . . if you know where to find it. If 

you don’t mind leaving your wife and children for seven years at 

a stretch, getting a bullet through the lobe of your ear, nearly dying 

of thirst and finally dying of heart-break. There’s gold . . . 

‘Simple * Inexpensive But wait. Many manufacturers use solvents in the course of 

Instantaneous their process. Volatile solvents, expensive solvents. And for some 
for reason we can’t quite understand they let them float away into the 


MILLING - GRINDING atmosphere. Why, dang it There’s Gold in the air! for the man who 


| POWE R JACKS WELDING - GLUEING hears about Active Carbon and Solvent Recovery, and hollers for 
v 





LIMITED and ev nping Problem 


tte SUTCLIFFE SPEAKMAN 
AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94, 


'U6U 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1, TEL: ABBEY 3085 
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Weston Oil Seals and ‘O’ Rings protect and enhance the 











performance of almost every kind of mechanical equip 

ment and under almost every condition throughout the 

« world. They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 

21 years’ experience is at your disposal, 








CHARLES WESTON & CO. LTD. 


Irwell Bank Works © Douglas Green ° Pendieton * Salford 6 
Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 
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To help your design department, 
the Lewis Spring Co. offer a Aq “ Vy E a4 


40 page booklet on spring design, 


full of technical data, 2/6 post 
og COULD 


ANYTHING 
MECHANICAL 


You'd be surprised how many giant creative 

brains boggle at mechanical details. ‘‘ Thank heaven 
for Lewis "’ they say, ‘‘'! can depend on 

them to design the right springs for the job.’’ 
Why don't you try us too ? 

‘* Leave it to Lewis’’ has been said with a sigh 


of relief for over thirty years now. 3 LEAVE [7 T. 
THE LEWIS SPRING CO. LIMITED i CUS 
OF REDD. 


RESILIENT WORKS, REDDITCH ITCH 
RINGS, SPRING CLIPS 


‘Phone: Redditch 720/1/2. SSWORK, WIRE FORMS 
eVOLUTE SPRINGS 





London Office: 321, High Holborn, W.C.1 "Phone: Holborn 7479 and 7470 








Speed-indicators 
ti) FARN for Road Vehicles 


J} L f C TR | C | ‘al 1) | CATO R Reliable indwatwn of road speeds is BIH were pioneers in the manufacture of 


essential in view of the provisions of the electric speed-indicators for road vehicles, 


Road Traffic Act. This indication must and the equipment is designed for the 
be steady and must be seen at a glance worst conditions likely to be encountered 
Large Diagrams 
Advantages include 
up to Compact design — simple construction — few wearing parts 
144” x 74" No long flexible drive — thus ensuring greater accuracy 
Protection against dust and vibration 


No complex 
electric —cir- 
cuits. Replace- 
ments are 
negligible. No 
glass compo- 
nents. Sim- 
plicity ensures ready understanding and manipulation 
ned lal knowledge. Very hese diagrams. No 
y, thus savin ens and trouble. Calibration 
Ines can be recorded while BTH speed-indicating equipment, comprising (left to mght) 
taking Diagrams. split pulley for transmission shaft , speed-indicator (voltmeter 
scaled in m.ph.); generator with bracket and armoured cable, 
generator pulley Generator can be supplhed for direct 
drive if desired 


DOBBIE M°INNES LTD 


Moto A prwerwy hisirurwen is . S ‘ee 
LROUWLOAN RD GLASGOW SW) eee ie eee ae 


s) SOUTH OMtOs LiWeRPOgE Memeper or tue AEI Grovur oF ComPanizs 


AUTOMOBILE ENGINEER, March 1955 











CONTROLLED ~~ 








positively, permanently, by ROTOCGLONE 


Leading firms in the Motor Industry have installed 
Rotoclone dust control equipment—and have im- 
mediately reaped big dividends through improved 
working conditions. 


There are Rotoclones for controlling every type of 
dust and fume in every type of factory, large or 
small. Each Rotoclone is a self-contained system 
needing only connecting ducts and power to set 
it into operation . . . positively, permanently. 


Outstanding Features 


Wet or dry collection @ Simple disposal of collected dust 
Simple design @ Easy maintenance 


A postcard will bring full details. 


Air Control Installations Ltd 


RUISLIP 
om, | Birmingham 
MIDDLESEX "q BManchestes 
Ruislip 4066 ; Newcastle-on-Tyne 


(8 lines) Glasgow 














Cutaway of Type N. Rotoclone 
showing how dust is collected 
by the distinctive water curtain. 


ROTOCLOWE - 











The plant that makes you works WOT SO DUSTY’ 
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hee: iy: Z 
THE INTERWATIONAL TWIST DRILL COMPA 


recereeet -« a8078-8 


2 


Obtaineble from your 


WY LIMITED + INTAL WORKS + SHEFFIELD 3 


TELEGRABE + FLUTED + GHEFFIELO + 3 
London Stocks 16, Aldergate %&., EC 


FULL RANGE OF SIZES 


PRECISION GROUND LANDS, ETC 


FINEST HIGH SPEED STEEL 


Og 


Glasgow Stocks: WO, Wellington S., C2 


# 








; for perfect photo-prints 


‘wer FERROPRINT 


“the ‘light-stopping’ lead’ 


There's never a shadow of doubt 

about the firm impression 

made by your Ferroprint pencil. Black, 
uniform lines always—distinctly better 

Sor clear photo-print reproduction of fine detail 
And that applies to every Ferroprint, from 
6H. to 2B. Specially made for 5 

so ask for it by name: Ferroprint 


Ferroprint solves your pencil prot 
Long-lasting point 
© Consisteny of degre. 
@ Smooth, extra-tough lead. 
@ Light-stopping properties. 


1D. LONDON. N.W.10 


Do you know... 


@ Whoand where are the U.K. plastics 
moulders ? 

@ Where to buy plastics material . . . 
and the latest patents concerning them ? 
@ The new companies entering the 
plastics field in 1954? 


The British Plastics Year Book is the only really comprehensive 
guide to firms, trade names, products, services, patents and 
personalities in the plastics industry, and is indispensable to 
buyers and users of plastics materials and goods. This 1955 
edition has been thoroughly revised and brought up to date, and 
is in every way the complete reference book to the plastics 
industry. The last edition sold out within a few months of 
publication. Order your copy of this new edition TODAY. 


All the ansiers 
are im... 


BRITISH PLASTICS 


YEAR BOOK - 1955 


* 
30s. nel. By Post 31s. 4d. 


Obtainable from all Booksellers or direct from the Publishers : 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, 5S.E.1 


EMITIS 
PLASTICS 
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This twin cylinder diese] compressor set will have to work at full pressure 
for long periods, under arduous conditions and with very little attention. 
The accuracy and strength of BIRSO non-ferrous castings are relied on to 
give unfailing service, year in, year out. Illustrated are some of the 
BIRSO phosphor-bronze castings used in the set, ranging from main 
bearing shells to connecting rod and starting-handle bushes Ihey are all 
cast to the same exacting specifications and precision-machined in our own 
extensive machine shops 


Our great experience and unrivalled resources, coupled with a personal 


service, are available to help solve your problems, too 





Castings from a few ounces to 10 tons in 
phosphor-bronze, gun-metal, aluminium-bronze, 
manganese-bronze and light alloys. Precision- 
machined bushes and bearings. Specialists in 
high-tensile alumimium-bronze castings, centri- 
fugal-cast wheel blanks, and chill-cast rods and 


tubes. 


Rage 








T. M. BIRKETT, BILLINGTON & NEWTON LTD. 


"Phone: Stoke 22184 LONGPORT FOUNDRY, ‘Phone: Stoke 87303 


Head Office: HANLEY, STOKE-ON-TRENT 


One of Britain’s Largest NON-FERROUS Foundries 


113 
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DARWI 


GROUP 


SHEFFIELD + ENGLAND 






Our long association with the use and prod 
tion of permanent magnets enables us to 
offer not only an advisory service of the 

st complete character, but the benefits of 
production technique and facilities based on 
wide knowledge and intensive research, 
iuscration shows the latest ignition half cycle 


magnetising equipment being used. 





DARWINS LTD. 
TOOL STEELS - HACKSAW BLADES - PERMANENT 
MAGNETS * HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY“CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wire ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


0.52 WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 








The METALLURGIST 
who must have 
reliable and 
fully tested 
materials... 






















+. and 
the ENGINEER 

who insists on 
accuracy and 

finish— 


CHOOSE... 


erin KIA KSTALL 


standard sections also 
supplied, fully heat 


ben, ~~ Rana BRIGHT STEEL BARS 


KIRKSTALL FORGE ENGINEERING LTD * LEEDS 5 . Telephone: MORSFORTH 282! 
IRE NRE a rR wT 
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“Extra-Duty’ petrol engine 


in the 


Bedford 5 ton, long-wheelbase, dropside truck.. 





$ 
ALL VANDERVELL 
PRODUCTS 


VANDERVELL PRODUCTS LIMITED * WESTERN AVENUE * ACTON W3° LONDON 
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KIRKSITE 


‘A? METAL is THE Alloy 
for Sheet-forming Press Tools & Stretcher Dies 


Many of the rid’s most famous aircraft and automobile 














companies use Kirksite ‘A’ because they have discovered its 
many advantages over steel and cast iron. 
y SPEED. Kirksite ‘A’ eliminates long waiting periods for 
tools. Dies can be produced within a few days of 
. 7 receiving pattert 
LOW Cost. Dies made in Kirksite ‘A’ cost 
@ __ only a fraction of similar tools produced in 
steel or cast iron and the more intricate 
HIGH RECOVERY VALUE the tool, the greater the saving. 


An outstanding advantage of Kirksite & & 
is that obsolete dies can be recast in- a Suan eu @ « Ld 


definitely. Write for literature giving example 


of production runs obtained from Kirksite press tools, 
and other interesting facts about this versatile alloy. Also ask for a Die for sheet- 
copy of Hoyt Engineers’ & Buyers Guide steel. Courtesy of 
W ‘ 1 speedy service for the the Willenhall Motor 
€ operate a complete an speed) SE ' Radiator Co. Ltd. 
production of dies from customers’ own patterns. 


HoxaTi HOYT METAL COMPANY OF GREAT BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, S.W.I5 
Telephone: VANdyke 606] Telegrams: “Profanity’’, Wesphone, London 
PLAIN BEARINGS ANTI-FRICTION METALS * BRONZES ~ SOLDERS ~ ZINC-BASE ALLOYS, ETC. 














Why did it mer 


It will be long discussed among the enthusiasts, and some wag 
is ultimately bound to say “Because it held together.” For 
over 80 yéars Richards Bolts and Nuts have been holding 
things together in the transport, engineering and construc- 
tional fields. Specialities include “Staffordshire Knot” 
Carriage Bolts and Nuts, black and bright work and the 
famous “Hi-strain” brand for the really big stresses. 





Unsurpassed for: Dimensional accuracy. Balance. 
Finish. Long Life. Value. Available in English, 
American, Metric and Unified Sizes 


“gmt ALLOY $7 
Oo & 
L UP Ww : 
TOOL UP WITH CBRL) 
“f8vice 10o°* 


JENKS BROTHERS LIMITED 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 

















Enquiries to: 


CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: “ Richards, Darlaston.”’ 
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ONSTANT POWER 
FOR YEARS... 


with little upkeep 


To secure complete reliability with little or no attention, 
is one of the principal aims in choosing a compressed air 
plant for permanent installation. This means a slow speed 
machine, such as one of the Class T range made by 
Consolidated Pneumatic. 

These horizontal water-cooled compressors, quietly 
running at 275r.p.m., are built as single stage or two-stage 
units, in a yariety of capacities and pressures. The 
example illustrated delivers 500 cu.ft. per minute at 

100-lb. working pressure. For constant power for years and 
years with negligible attention, Class T compressors 

merit serious consideration. 





Consolidated Pneumatic 


MAKERS OF HIGH-CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 








ask for a copy of this fully 
descriptive catalogue detailing 
all the constructional features 
which make Class T Compressors 


so utterly reliable 











> 4 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED, 
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232 DAWES ROAD, LONDON, 8.W.6 
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A NEW TOOL 
HONING UNIT 


Reduces time spent in sharpening 
scrapers, chisels, etc. 


More economical than flat oilstone 
Built to machine tool standards, the Unit comprises two circular oilstones 


a 7” dia. x 14” wide driven by constant speed motor through worm gear. 
Safe in use—wheels run at 100 r.p.m lrouble-free running is ensured by the use of high grade materials and 
jautomatic lubrication. 


Suitable either for 400/440v. 3-phase 


50 cycles or 210/250v. single-phase ' 
50 cycles WOODHOUSE € MITCHELL 


(PROPRIETORS - THO! W. WARO L710) xy 
WAKEFIELD ROAD : BRIGHOUSE 


TELEPHONE: BRIGHOUSE 627/(3LINES) * TELEGRAMS WOODHOUSE. BRIGHOUSE 
wm. is. 









































LUGS OMIG 


Industrial Stethoscope 





An entirely new acoustical instrument! 
fault location, using—for the first time 
the double principle of SELECTION 
DETECTION. ** ATRSONIC” tunesin ti 
trouble—tunes out unwanted frequen 
cles. Saves costly dismantling. Goe 
atraight to the seat of trouble. Can 
forestall mechanical breakdown, 

by revealing incipient fractures 

or metal fatigue. 


Non-Electric — No Diaphragm 


AIRSONIC has no tnternal frequency of ite own 











Acoustioally neutral, it responds equally to a 
frequencies from 2 to 7000 cs (the entire sound 
range and beyond), It ts self-contained, and 


independent of outside power 


LOCAT ES ae seen Tectrical one 
under voltage. Gas and fluid leakages. By 


THE MURCHIE TRADING 
’ OO.LTO.,11KINGS ROAD, 



































before become serious 
a AL pA saving time, // SLOANE 80.,LONDON,8.W.3 
trouble and expense J one 9160 == 
y _ Pet} ——— = 








| 


AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 
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Unbrako Screws make a better job of it... 


Where top-quality counts, Unbrako socket screws score every 
time. These tremendously tough, high-tensile socket screws, 
rigidly controlled at every stage of manufacture, are made to 

hairline-tolerance engineering standards, by the best equipped 
specialist screw organisation in Europe. Their superior 
strength usually means that when you specify Unbrako, 
vou can use a smaller number of screws to take the same 
stress. They help to speed production too. There 


are Unbrako stockists all over the world. 


UNBRAKO SOCKET SCREW CO. LTD, ~* COVENTRY 
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IT’S ALRIGHT FOR PUDDINGS—BUT IN THE CASE 
OF ENGINEERING COMPONENTS IT’S DIFFERENT 

TRIAL & ERROR WON’T DO—THE INFALLIBLE 
TEST FOR HIDDEN FLAWS IS THE 


FEL FLEcTRIC 


ELECTRO-MAGNETIC CRACK DETECTORS 


MODEL 
U4/5. 






roller —— ll 
I 41 SIDNEY ST., SHEFFIELD, I. 

lor SS 
i | , , 
leah 


Perlormanee 


for 











y 0.150 


see um 
Established design principles, based on careful 
investigation into piston temperature and heat-flow THE BUSH PEOPL 
phenomena, have resulted in profiling which en- 
sures maximum bearing area over skirt and lands. for NITRIDED 
Good design in these respects is graphically 
illustrated by the typical Specialloid piston shown 
here — removed from a 142 mm. bore high-speed JIG BUSHES 
D.I. engine, after prolonged tests, using non- 
compounded, non-detergent type straight LC.E. and LINERS 





lubricating oils. 
NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in accordance with 
8.5.5. 1 11953, che recommended sizes for the is plate holes 
being in accordance with British Scandard for B limits (8.5.5. 
164:1941). 


SPECIFY 


Specialloi 
PISTONS LAWRENCE Bros. MILLWARD LTD | 


w 

















Established 30 years 


























ROTHERHAM chersiey 





SPECIALLOID LTD., BLACK BULL ST., LEEDS, 10 
Telephone: Leeds 31471/7 
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Let R-I-L mould) 


your future plans 


Quality production of an established com- 
ponent, or the design and development of 
something quite novel—our plant and 
laboratories are fully organised to do 
either. Ultra-modern machines ensure 
accurate and well-finished products. Our 
technical staff will be delighted to discuss 
any requirements for mouldings or 
extrusions in rubber and plastics. 


ANOTHER 


PRODUCT 


RUBBER IMPROVEMENT LIMITED 
RILEX WORKS, WELLINGBOROUGH, NORTHANTS 
Telephone Wellingborough 2218 





VObMAN 


Gear Hobbers & Gear Shapers 











GEAR HOBBING MACHINE FO6 


The heavy duty Volman Gear Hobbers are unexcelled for high rate production of pre- = 


cision spur, helical and worm gears. Tangential head available for cutting worm wheels COMPETITIVE 
Max. Pitch 6Mod. (40°) PRICES 


Max. Gear Dia. Hit in 


Vertical travel of OTHER SIZES 


hob slide 13 in 


Max. Hob Dia. 4¢in. AVAILABLE 


Work Table Dia. 164 in. 


Spingie Speeds at - GEAR SHAPING F 
| MACHINE OH4 
Por rapid production of internal and 2 


external spur, single and double helical 
gears, segment gears, ratchets, cams 
External Incernal 
Maximum diameter of spur gears 
Maximum diameter of helical gears 
Minimum gear diamecer 
Maximum gear width 
Maximum pitch 4 Mod. (6 OP) 


‘em Our showrooms are only a few minutes from London 
. Airport. 


Vip WT tivh U4 WY 11111f Litdithith 
HAMS N HUAU WEST HANWUKIN f HA 
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Its easier 
by permagic 


Swivelling Brackets 


“Eclipse” Permanent Magnet Chucks, used 
in conjunction with “Eclipse” Swivelling 
Brackets, provide a tilling chuck having a full 
90° angle of movement. Supplied in matched 
pairs to ensure complete accuracy and easily 
assembled with a magnetic chuck which can 
be modified with a minimum trouble 


Ask for Publication P.M. 140/54 


Supplies through appointed 
“ Eclipse"’ Distributors 








Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND. 





MANY ENGINEERS ALWAYS SPECIFY 





Mechanical; properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


@ YIELD STRENGTH 20/22 
Tons per square inch. 


@ ELONGATION 6% to 8%. 
@ BEND 9”. 
@ BRINELL VALUE 175. 








Write for details 
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Poca 


Production manufacturers 
of torsion, tension and 
compression springs of all 
types, pressings, clips, and 
sole manufacturers of the 
most advanced shock ab- 
sorption device — 
‘*METPAKS” Shock 
Absorbers. 





Leading manufacturers rely on:— 


BRAYHEAD 
SPRINGS LTD. 


FULL VIEW WORKS 


KENNEL RIDE + ASCOT + BERKS 
Telephone : Winkfield Row 427 - Telegrams: Brayhead Ascot 
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EAGLE BRAND _ ; & 


DROP FORGED 


SPANNERS 


FOR ALL PURPOSES 


Wake, Y 
Wie. | 


BROS (orop-rorcincs) LTD. 


EAGLE WORKS = WILLENWALL « STAFFS. 





CISION axd Accuracy... 


In the making of a watch anything less than the highest 
standard of workmanship is just not good enough. To the 
watchmaker precision and accuracy are commonplace; it Is a 
matter of course, 

No less in the Kemson workshops, skill, craftsmanship and 
inherent pride in a good job make certain there are no finer 
products more consistently produced. 

Write to Kemson if your need is for Jigs, Tools, and Fixtures 
suitable for the motor and aircraft industries and manufactured 
to the finest limits of precision and accuracy. Kemson also 
specialise in the production of Drop Hammer Dies. 


IP ed : 
—. s— Capacity is available for Jig boring 


HOP 


KEMSON ENGINEERING CO. LTD. 





ATLAS IRON WORKS, BLACKBURN, LANCS, TEL, BLACKBURN 71866 





AUTOMOBILE ENGINEER, March 1955 123 














124 


iptv -A MODERN 
MANUFACTURING SCIENCE 





Strength 
Weight 
Shape 





Skilled manipulation of flat stee! sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 

A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 


economically, often at a cost lower than would be 
practicable by any other process of manufacture. 

We are shortly to publish a series of 
leaflets illustrating pressings in current production 


as an indication of our capacity and of the facilities 
that this particular manufacturing process provides; 
copies will be sent to all interested Engineers and De- 
signers who will let us know that they would like their 
names to be included on our mailing list for these 
leaflets. 


This 2000 ton mechanical 
press can produce cold 
pressings up to 25 feet in 
length and between 4” 
and 4° thick according to 
the area of the compon- 
ent, The press is fitted 
with hydro-pneumatic 
die cushions. Here it is 
producing half sections 
for chassis side box 
members, two at a time, 





Please address enquiries to: 
time, JOHN THOMPSON 
i MOTOR PRESSINGS LIMITED 


= WOLVERHAMPTON 





s* 




















Books for 
Automobile Engineers 





| Your local Smith’s shop or railway 
| bookstall can quickly supply the books 
you want on any aspect of the industry. 
| Lists of titles on specific subjects will 
gladly be supplied on request. 

















Your copies of AUTOMOBILE ENGINEER 
| can be bound into attractive volumes; and all 
| your stationery and printed matter supplied 
| through our local branch. 


| 'W.H. Smith & Son 


j 


| for TECHNICAL BOOKs 
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 















In standard sizes or to 
our own specification. 


y 
Our catalogue will help 
you select @ type and 
size of chuck most sult- 


able to your own needs. 


Write for your copy today. 


. H. HUMPHREYS & SONS 


lackriding Electrical Works, Werneth, Oldham 
"Phone: MAIn 1651 
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Scientihcally ss Ae ~proved mn applicahon 


“LINERTITE” 5. ..:.. 


cylinder liner joint. Made from asbestos which 





is specially re-inforced with steel gauze. Heat 
and water resisting. Controlled thickness 
throughout for accurate bedding 





“CEMJO” 
Coopers stee! and asbestos material 


for manifold gaskets. Edges burn to conform accurately with 


ports, but will not creep. Inexpensive yet highly efficient 





\ 


iclanetgagy/ ; : SELF-CENTRING =~  @ - 
EFFICIENT —— — (tt ( ] 
THREAD CLEARANCE (( TOW 

JOINTS oe G WASHERS S” fe 
BY : Lowe. ae In copper or aluminium. A highly - a 
1 

ww) 


~ folded washer for conforming to threads 
——_ stand up to very high pressures. No need for 











hard tightening. Can replace fibre or copper {t+ 4} 
j 


asbestos applications. Inside diameter can be 


C 0 0 p - R S MECHANICAL JOINTS LTD. 








LEAF SPRINGS 


for Cars and Commercials 


Berry’s are making more and more—and 
better and better—Laminated Springs at 
their new Works in West Bromwich. 

This is the logical result of the installation 
of the latest methods backed by over a 
century’s practical experience. 


Specialists in Motor Vehicle Suspension. 





<E> CaRRny 


' 
Established 1847 


oma ov roa QUUNNMIUIEID <omrswies OW BERRY 





RICHARD BERRY & SON - BIRMINGHAM ROAD - WEST BROMWICH 
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“SHAKEPROOF™ 


REG. TRADE MARK Nos 8611535 


THREAD CUTTING SGREWS 


Britiat Patents 386895 $51478 





Cut their own 
machine screw thread 


FOR GREATER STRENGTH & FASTER ASSEMBLY 











FOR METAL 


TYPEt 


(All standard threads) 


' FOR THE AUTOMOBILE INDUSTRY 
TYPE 92 erlialite 
(All standard threads) p 4 0 p U C T S 
| INCLUDE 
The first class electrical and mechanical 
specification of these cables for starting, lighting, 
AUTO mney Fmt gh pe nag 
) CABLES BAe awe 


| the installation. 
FOR PLASTICS | 
& SHEET METAL | 


TYPE 25 


( Special coarse pitch thread) 








































The range of Aerialite ignition suppressors 
covers types for plug, distributor and lead fitting 
Suppression of interference on T/V is most 
effective and these suppressors are woe] 
designed for use where car radio is installe 
Engine performance is unaffected 


INTERFERENCE 


SUPPRESSORS 








Ashavin is the registered trade mark of the new 


Aerialite thermoplastic insulated ignition cable 
te. | bate), which is unaffected by ozone, petrol, water, 
grease, sunlight, etc. shavin is available in a 
CA B L a Ss wide range of brilliant colours and is low priced 
Other ignition cables include rubber insulated and 


rubber, textile and lecquered types. 








A.I.D. APPROVED 


BARBER & COLMAN LTD 
The Model 16 is one of a wide range of car 


MARSLAND RD- BROOKLANDS - MANCHESTER | MB UELOaa HI] CAR aerials which have been designed for fitting on 
t ¢ header, valance, mudguard, etc e 6 
TELEPHONE: SALE 2277 (3 LINES) PRODUCTS AERIALS eB Et yy PH 


TELEGRAMS: “‘BARCOL" SALE ~~ a high signal pickup with low noise 
evel. 


Please send for details of the above and other products in the Aerialice Range. 


AERIALITE LTD. STALYBRIDGE, CHESHIRE 


DEPOTS AT:— 
LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 








Factors’ and Dealers’ enquiries to >» Wm. Clark (Spare Parts) Led. 
438 Harrow Road, London, W.9 





$.8.2 
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CASTINGS 
for 
PROTOTYPE 
or 
PRODUCTION 
in 
GREY IRON 
WHITEHEART 
MALLEABLE 
or 
NON-FERROUS 
METALS 


GEORGE 
WEARING 


LIMITED 
CARTERS GREEN 


FOUNDRY 
WEST BROMWICH 




















| ESTABLISHED 1850 TELEPHONE WEST BROMWICH 0092 TELEGRAMS ‘‘WEARING” WEST BROMWICH 
= 














VEHICLE SPRINGS 


FOR 4 
PRIVATE CARS i. ~ — e 
AND 


COMMERCIAL VEHICLES 


FLAT & COIL SPRINGS 
LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY «U”’ BOLTS, 
EXHAUST PIPE AND 


SILENCER CLIPS 
OF EVERY DESCRIPTION. 





A. A. JAMES LIMITED, ST. GEORGE’S WORKS, WEST BROMWICH. ‘Phone: WES 0575/6 
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Wost Wukes OF BRITISH | ; | stich. 


PASSENGER CARRYING VEHICLES 





for the sake of BEC 
PRODUCTION o= 


In Industry hard work is also necessary to keep 

roduction geared up to capacity.... but it is 
- the careful planning of every working second, 
by Time and Motion Study methods, that pro- 
ductivity can be increased. PRESTO 
lead as the largest suppliers of Swiss Stop- 
Watches to British Industry, and every heip 
is given to Time & Motion Study experts by 
supplying these top quality jewelled Lever instru- 
ments, as well as providing an...... 


IMMEDIATE REPAIR SERVICE 
giving attention to your most urgent 
needs in double quick time... yet 
with the care and craftsmanship vital 
to such precise instruments. ALSO 
by oeteerary stripping, cleaning 
and expert oiling by our “‘Mainten- 
ance Service’ your Stop-Watches will 
gain added life. 








We hove a fine range of all types of WATCH AS ILLUSTRATED 
Swiss EP ey Wothke = WH ¢ WITH DECIMAL DIVISION 
WRITE OR PHONE FOR OUR £6:2:6 
ILLUSTRATED CATALOGUE 
AND PRICE LIST. Tel: BOLTON $ wiTH 1/Sth SEC. AND DEC. 


876 (2 lines). DIVISION 46:5:0 











PRESTONS LTD. stop.watcu sPEciaLists BOLTON, LANCS. 
































P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business —not just a department. 


Please write for brochure on extrusions for the motor industry. 


TAC Gas tm = «C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


| Telephone: Hillside $041 (3 lines) Cables: Tufflex, London 
Telegrams: Tuffiex, Norfinch, London 








Write today for illustrated Brochure No, 220/1. 
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MARSTON 
products 
for the 
Motor 
Industry 


Radiators and replacement blocks 
Body parts in reinforced plastic laminates 
Light Alloy Radiators of brazed construction 


Flexible Fuel Tanks for special applications 


Our design and Technical Service Departments will 
be glad to collaborate in solving car manufacturers’ 
problems. Detailed technical data on all Marston 
products for the motor industry are freely available 


on request. 


MARSTON EXCELSIOR LIMITED, WOLVERHAMPTON AND LEEDS 


(A subsidiary company of Imperial Chemical Industries Ltd.) 




















E eek ir ite ; 


G°CLANCEY L’'?> BELLE. VALE * HALESOWEN 


TELEPHONE: CRADLEY HEATH + 69411-2-3 
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If you think it can be 


produced in the form of a 
Blackheart Malleable Iron Casting 


—get onto us right away. Bring u 
in at the design stage if possible. We 
have specialized in production of 
Blackheart Malleable for 58 years and 
can probably save you time and money, 
avoid snags, and produce a better job 
If it’s just a question of quantity 
though we are in full production—we 
can probably meet your entire programme, 
and arrange 
‘\, requirements. 


even 


deliveries to suit your 
Castings are laboratory 
controlled at every stage. Production 
technique is such that castings are 
usually ready for immediate use 


on customers’ machining jigs. 


weart 


piack® Ly 
casTinc’ 


yon BRU 


OLDBURY, NEAR BIRMINGHAM 
Telephone: BROadwell 1631-2 
SNe oR rae SE 










cold forged 
precision 


by 


LINDLEYS 


QUALITY BOLTS, NUTS and SET SCREWS 


Cc. LINDLEY & CO LTD. ENGLEFIELD ROAD, LONDON N.} 
Phone Clissold 0643 (4 lines) Grams BEAUVOIR, NORDO, LONDON 














a UNIVERSAL HAND —————— 5 
CONTROL FOR 
POWER OPERATED 

british Made © TRAILER BRAKES 


Trailer under separate finger 
tip control at all times, 
independent of tractor brakes. 
Ideal for articulated vehicles, 


Please order early to ensure delivery. 


FEENY & JOHNSON LTD. 


WEMBLEY MIDDLESEX 
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first 
class 
company 





Pioneer Oil Seals have been specified by some of 
the largest and leading organisations in the 
country because they have withstood every seal- 
ing test with lubricants, chemicals and gases as 
well as being completely effective against dirt, 
water or any foreign matter. 


PIONEER :::: PLEASE 


PIONEER OILSEALING & MOULDING CO. LTD. 
A DIVISION OF j. H. FENNER & CO. LTD 
Foctory & Head Office 
Cottontree Works, Coline, Lancs. Tel: Wycoller 411/2 


Write for your free copies of the 
O-Ring Handbook and the Pioneer 
Catologue. Engineers and 
Designers find publications 
indispensable 
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TOWN 


RADIAL DRILLING 
MACHINES 


‘Town’ Radial Drilling Machines are renowned for 
their rigid, simple design, conveniently placed controls 
and maintenance of maximum rates of production on the 
widest range of components—a few of the reasons why 
they are called upon to give service all over the world, 


Ilustrated: Town 5ft. A.E.4. Radial Drilling, Boring, 
Tapping and Studding Machine. Drilling capacity from 
solid 24in. dia. in steel and Jin. dia, in cast iron. 


Tapping 14iu. Whitworth. 


es FREDERICK TOWN 
& SONS LTD 


HALIFAX *YORKS 





we manufacture:. . 
MECHANICAL RUBBER 


COMPONENTS for 
automobile ¢ Cares 


THE SHE RBORNE RUBBER CO LID 


SHERBORNE STREET: BIRMINGHAM °¢ 16 phone EDG 38812°3 
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T0 CLEAR THE Alh 
for SPRAY PAINTING 





YOU NEED THIS VALUABLE 
BOONLEI- as FREE/ 


describing the latest spray booth designs 





To obtain the superfine finish on your products 
so necessary to-day, efficient fume extraction from 
your finishing room is essential—as wel! as the 
maintenance of clean, hygienic atmospheric con- 
ditions. This new DeVilbiss‘Aerograph booklet 
will go a very long way in helping you solve this 
pressing problem. The booklet contains details 
of the complete range of DeVilbiss: Aerograph 
Spray Booths and Exhaust Equipment for every 
kind of product from leatherware to locomotives. 
Write for a copy now—you will be pleased to see 
how comprehensive it is. 


DEVILBISS 
REROGRAPH 


The SYMBOL @y- SERVICE 


THE AEROGRAPH COMPANY LIMITED 
Dept. 6AD, Lower Sydenham, London, 5$.£.26. Tei.: SYDenham 6060 (8 lines) 
Branches and Showrooms : London, Birmingham, Bristo!, Giesgow, Manchester 
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BEADED ON THREE SIDES 
AND REINFORCED WITH 
CANVAS THROUGHOUT 


are CO. LTD. 


HERMETIC WORKS RYLAND ST BIRMINGHAM 
PHONE EDGBASTON 0985/4 Sstablished 1895 GRAMS’ HERMETIC. sramninonad 














WAREHOUSE 


OF APPROX. 15,000 TO 30,000 SQ. FT. 


REQUIRED 


IN A KENT DISTRICT NEAR LONDON 
FOR ELECTRICAL ENGINEERS 


Premises must have good headroom 
and access for vehicles. 


CHAMBERLAIN & WILLOWS 


23, MOORGATE LONDON, E.C.2 
L CITY 6013 (8 lines) 





























STEEL 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 
shafts in Nitrided Nitralloy Steel. Verb. sap. 


NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 


Telephone : 26646 Sheffield. Telegrams : Nitralloy, Sheffield. 
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at all stages of manufac- 
ture ensures a trouble 






free product... . the 
reason why most manu- 







facturers use High Tensile 






Cylinder Head, Gear Box 





and other Studs made 
by 











YARWOOD INGRAM« CL" 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston9607. 






















Long and thick-walled Short and thin-walled 
Bushes are a waste of Carobronze Bushes save 


material and are more 


material. efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 


...+. YOU SAVE IN EVERY DIRECTION 


CAROBRONZE LIMITED 
School Road, Belmont Road, 
London, W.4. 
























Grams: Carebronce -Chisk, London 
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The VEW BESCO Production Universal 
SWAGING WIRING & 


JENNYING MACHINE 


Remarkab! j h ruction — 
. waste ot Ag field by i _ IMMEDIATE 








ALL STEEL construction - UNBREAKABLE DELIVERY 
This machine, Model E/14, handles Fiat Sheets, Discs, Cylinders y 
and Drums up to 14-gauge mild steel; other metals in proportion. dian 
Will carry out most rotary forming operations met wit! a i two™ Design No 
12 pairs of standard wheels supplied; special wheels available 872119 
if required. Of heavy gauge welded-steel plate construction 
of ample robustness to withstand heavy stresses induced by 
operations on m.s, sheets up to 145.W.G. Fitted with special 
gauge for working narrow strips as well as large cylinders and 
sheets, and adjustable right up to the inner face of the rolls 
for working up to edge of metal. Depth of gap to gauge 144 in.; 
Frame to end of spindles 173 in.; working centres of spindles 


4in.; length of spindie available for rollers and diameter 
tgin.x2fin. Motor drive. 


DESIGNED AND BUILT BY 


FJ bswards Lid 


Edwards House, 359-361 Euston Road, London, N.W.1 
‘Phones: EUSton 4631 (7 lines) 3771 (4 lines). ‘Grams: Bescotools Norwest London 





Lansdowne House, 41 Water Street, Birmingham, 3 
Phenes: CENeral 7606-7 Grams: Bescotools Birmingham 3 





| 














Weathershields'’®3-way Lift 
_ HINGED ROOF-VENTILATOR 










in Specified by Britains leading 

Coachbuilders 

Easily adjustable co 3 positions 
Each unit supplied complete 
ready for painting and screwing 
into positior Made to suit 
any size opening to recom- 
mended maximum of 3' 6” 
square. Available in plain Per 
spex or in a range of attractive 





colours 


HILTON 


“ - ELECTRIC CO.LTD = 
senpclongs Weathershicids. 52POOL ST.WOLVERHAMPTON Phone: 22783 


Full technical data on requ 








"Grams: 


eae HILTON RELAYS HILTON RELAYS HILTON RELAYS 
“QUIPIT, Bhom” BISHOP STREET, BIRMINGHAM, 5. 












































— Development and Production of Industrial and 
Trade Moulding by Injection and Compression 
techniques. Specialists in P.V.C. mouldings, 


and work incorporating metal inserts for the 
Aircraft, Electrical and Electronic Industries. 


BRITISH PLASTICS DEVELOPMENTS /“a_ 
PARK GAM - NEWDIGATE SURREY 
T f | f P H ‘@) N f N VV [ A f ) f 
































4 
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CONNAUGHT 
ROOMS 


are 


Banqueting Rooms 


A CONSTANT READER of these announcements 
has voiced a mild complaint. Why do we 
keep harping on the buildings when he wants to 
hear about the food and wine? Does it really 
matter that the Rooms were built and designed 


from the start for this purpose of banqueting ? 


He should realise that the matter is of supreme 
importance if the banquet with all its great 
tradition is to survive much longer. For the 
organisation and preparation of a banquet in all 
its glory can never be a side-line or a part-time 
job; it calls not only for specialist chefs and all 
their helpers but specialised services too — services 
that ensure that not only the top tables but every 
guest at even the biggest of banquets may have 
every course freshly cooked to the minute, piping 
hot and gastronomically beyond compare! There 
is nothing to compare with the Connaught 


Rooms anywhere in the world. 


Are we wrong and idealistic in seeking such 
perfection? Perhaps we are, but you won’t think 


so when next you dine at the Connaught Rooms. 





In the Entrance Hall, there's another service 
for the benefit of our customers and their 
friends—a bureau where you'll find all your 
travel and entertainment bookings are 


looked after with smooth efficiency. 











TELEPHONE: HOLBORN 7811 


P.S. There's no supercharging at the Connaught Rooms. 
















three-way 
service.... 












HERE you see Chimera, 
the three-piece monster of 
classic mythology, slain 

by Bellerophon. A cunning piece of 
moulding this, because the 
beast is shaped like a lion in 
front, a dragon behind, and 
a goat in the midriff. Which 
reminds us of our three-way 
service. We design, we tool, 
we mould : our plant is very 
extensive and we have 
some of the largest 
injection and compression 
presses in the country. 
We daresay we could 
encompass a chimeraian : 
moulding job for you. , 
























Please write to us, or give GF 
us a ring! 








EKGO PLASTICS 
moulders to the best people smmincian 





c= We design, tool and mould for any plastics requirement. Write to: 


—. K. COLE LTO. (PLASTICS) SOUTHEND-ON-SEA, ESSEX 
SOUTHEND 49491 









Members of the British Plastics Pederation 








ee UEC RR 
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Problem: 

To heat and close link rivets— 
diameter tiths and /%sths—of 
conveyor chain. 


Data: 
Conveyor chain links — two 
outer, one inner—and double- 
shouldered pins, all of carbon 
steel, 


Production rate achieved: 420 
per hour. 


The diagram illustrates completed 
operation. 


SO RE 
re 


Standard Resistance Welders Ltd. 


MUCKLOW HILL * BIRMINGHAM TELEPHONE: HAL 1384 TELEGRAMS: SPRINGACAR, HALESOWEN. 





* HALESOWEN 





~ SOLVED 





Solution: 

We designed and produced a special type Hot- 
closing Machine for which repeat orders have 
since been completed. The machine works on 
the following principles: Double-shouldered, 
carbon steel pins are inserted in the holes in 
the work. The foot switch is depressed, 
starting an automatic chain of actions. The 
electrodes slide into contact. Heating current 
flows for a measured time. Closing pressure is 
applied. The electrodes rise, releasing the 


work, ready for 
the next operation. 






’ ern an 
re invie, efficien tly 


















Designers and Manufacturers 


of 
PRESS TOOLS—JIGS 
& FIXTURES—GAUGES 
MULTI-DRILLING HEADS 


also 


GENEVOISE JIG BORING 


MASON 
BROS 


28, STATION RD., ACOCKS GREEN 
BIRMINGHAM, 27 
Telephone :- ACOcks Green 2969 





| 
| 


AUTOMOBILE CHASSIS DESIGN| 


2nd EDITION. By R. DEAN-AVERNS 


This volume, published for AUTOMOBILE ENGINEER, provides 
a comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second 
edition contains new chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 
new material on methods of stress measurement, anti- 
corrosive treatment of metals, road spring design and 
streamlining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 


abletocardesign. 30s. net. By post 30s. 8d. 
Obtainable from all booksellers or from : 
DORSET HOUSE, STAMFORD S8T., LONDON, 8.E.1 















Wis — 
<2./reo., 4 y 


HADRILL & HORSTMANN 


leaflet No, 22 


FARNCOMBE HILL, 





THROUGH HER EYES—Inspection and 
finishing of small parts is easier, quicker and 
more accurate by Pluslite. 
This adjustable lamp throws a concentrated 
beam on the work which is then viewed 
through a large rectangular magnifier ( 2 or 
< 3) giving clear vision with both eyes. 

x 2MAG. x 3 MAG. 
MODEL P/201 (15” reach) ... £7.0.0 £7.10.0 
MODEL DP/241 (27” reach, max.) £9.0.0 £9.10.0 


GODALMING, SURREY 
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Ncw! CC 
double | ~\f 


duty 
masking 


For masking every job before spraying and protecting it during 
transit there is a Permacel Masking Tape. New Permacel 
Crepe Paper & Cloth Masking Tapes have a new more durable 
adhesive that enables them to stick better—instantly and firmly 
to any surface. The new Permacel adhesive also enables them 
to stand up better to the rugged conditions in factory and 
workshop. 

Permacel Crepe Paper masking tapes offer the additional 
advantage of being ‘double bonded’. This process permanently 
bonds the adhesive to the backing material. It also ensures 
that when the tape is stripped from the job it comes away 
cleanly and easily—leaving no sticky trace and no paint 
build-up, because the paper is so thin. 

Send for the Permacel Brochure. It will help you to save time 
and money in Packing and Production. 


PERMACEL 


SELF-ADHESIVE TAPES 


Golo «flohmen (GT. BRITAIN) LTD., SLOUGH, BUCKS. 


16-138 
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wiring and cable clips... 


to snap into sheet metal as supplied 
to leading Automobile Manufacturers. 
One clase of many Fastening devices 
manufactured by * Dot’ 


CARR FASTENER CO. LTD. 


Stopleford, Nottingham lelephone . Sandiacre 3085 
London ; 47 Woburn Place, WC 1 Museum 1439 
Manchester : 5O Newton St . Manchester Cemral 4057 




















CLASSIFIED ADVERTISEMENTS 








BALL BEARINGS 
ALL and Roller Bearings. All aye and 


sizes. Largest stocks; lowest Same 
day cee port Claude Sor Bea "995-921, 
Fulham Lendon, Tonows 6174 
(Ext. — 4964 


CAPACITY AVAILABLE 
CC ning available for 1 and External 





gineering Co. ALD. and ARB. 
oved, 794 Mansfield Road, N 
gr € yom. | 


L IGHT Alloy Castings. Gravity, Sand 
Strict Metall 


Slough, Bucks (Slangh 73241 i" 
ACHINERY FOR SALE 
(CSRANKSHAPT Grinders, 


am NORMAN No. 111 Crankshaft Grinder 
y 84in., swin Jin., floor spice 
6nx Dn grinds from 2 shafts to lar ae 

marine engines, very little used and offere 

an attractive price 
GQKELLY’S of Motherwell. Tel. 1560-61, 
(4944 
NTS 


PATE 
MPROVEMENTS in or relating tw the 
Combustion Chambers of Internal Com- 
bustion Engines.” 
‘THE owner of British Patent No, 636657, 
desires io dispose of the patent or to grant 
licences on reasonable terms for the purpose of 
exploitiny the invention and ensuring its full 
commercial development and practical working in 
this country 
| Dabs) QUIRIES: H. D. Fitzpatrick & Co 
Chartered Patent Agents, 94, Hope Street, 
Giornow, C.2, end 3, Grays Inn Square, London, 
1 


(4969 
poeta del VACANT 
He Rootes Group Truck Plant, in the initial 
stages of an extensive ex nsion programme, 
invite applications for Ji Tool Draughtsmen 
to be engaged on a w variety of work 
7 XCELLEN working conditions with an 
4 attractive salary scale, topemes with Welfare 
and Staff Pension Scheme facilities. 
pt EASE apply in writing to the Secretarial 
Department, Commer Cars Limited, Luton 
4961 
'T.HE Rootes Group Truck Plant, in the initial 
stages of an extensive expansion programme, 
invite applications from all grades of Draughts 
men to join their design team on a wide variety 
of chassis and body work 
fo XCEL “LENT working conditions with an 
4 attractive salary scale, together with Welfare 
and Staff Pension Scheme facilities 
JLEASE apply in writing to the Secretarial 
Department, Commer Cars Limited, eee: 
4962 
YOUNG Engineers required for research and 
Lee design of new diesel engines and 
ted equipment, Degree or H.N.C, level 
some actical experience, preferably of 
engine development, required. Some specialist 
advantage of any of the following subjects an 
advan 
HE ODYNAMICS combustion; heat 
transfer; fuel injection equipment; instru 
mentation; servo mechanics. 

GE 23-30; sta salary up to £750, 
according to qual tions and experience 
APrL -Y to: Personnel Manager, Davey, Paxman 

& Co. Limited, Colchester (4963 
AN important ing occurs for a keen, 
enthusiastic esearch and Development 
Engineer with a well-known, large and progres- 
sive Engineering Company in the idlands 
A degree in Mechanical Engineering, followed by 
research, desirable. 
J[EXPERIENC [Ein the internal combustion 
ynoosing field is necessary. Unlimited 
possibilitie * for advancement by proved ability 
AG 2 to 30 years. Salary commencing at 
about £700 per annum. 
PPLY Personnel Manager, Box 1735, c/o 
Automobile Engineer. [4965 
IDLANDS uction Engineering Company 
invite applications for the position of 
Assistant Chief Engineer for the design, research 
ene Seveiegmnens of high speed internal com 
including sel, 
ENO LEDGE of carburation and fuel 
injection problems, also ignition and electrical 
equipment is necessury. A degree in Engineering 
and a sound practical background essential. 
AGE: 30-45 years. Salary; £1,000 per annum, 
with service agreement after six months 
Cupseenguetien pension scheme. 
PPLY in otdictest confidence to Personne! 
Manager, Box 1736, c/o Automobile 
Engineer. [4966 


assoc 
and 


SITUATIONS VACANT 

M AJOR Oil Company has vacancy for Motor 

Engineer in London. Candidates must be 
under 35 years of age and should have served 
a full apprentices and hold an Engineering 
degree and/or A.M.1.Mech.E. He should also 
have served in a large trans undertaking in 
on administrative pce ted ‘he successful can- 
didate will be ted to the Company's 
regular staff and p be eligible for a pension. 
Please reply, stating full details of career to date, 
together with a required, to Box 1737, hs 
Automobile En a [496 
A VALUABLE  cpperveniey occurs in ol 

North-West for a highly- trained Engineer 
with experience in design of parts oe “4 
tured on press tools, such as vehicle ca 
passenger bodywork and vehicle chassis com- 
xonents. The post entails full responsibility for 
Jesign Section under the control of an 
Engineering Director. Remuneration in accord- 
ance with experience and capability. All applica- 
tions, which will be treated in strictest c ence, 
te be eddressed to Box 1755, ¢/o —— 


De VE 1 APMENT Engineer for commercial 
vehicle transmissions, rear axles and sus- 





pension systems, This will be an interesting 
and well paid Tnendl with excellent pros- 
pects in a fa g C pany in the 

orth Midlands es < Engir who 





is familiar with deslen manufacture and testing 
procedures travelling and customer 
contact is involved. University graduate peetensee. 
Box 1846, c/o Automobile Engineer 4970 
pPROsE + t Designers. 


A VELING-BARFORD, LTD., require a 
: number of Engineers having sound design 
experience on Earthmoving Equipment and 
= tractors’ Plant for important work on new 


GC ‘OOD salaries will be offered to suitable 
* applicants, Assistance T..¥ in obtaining 
satisfactory housing accomm« 

A PPLY in first instance to: Personnel Manager, 

Avelin 2 ~ eae Limited, Invicta Works, 

Grantham {4971 

] y! SIGNE R "DRAUGHTSMEN 


A VELING-BARFPORD, LTD., have vacancies 
4 in their expanding Drawing Office for work 
on Harthmoving Equipment and Contractors’ 
Plant 

Jo XPERIENCE on this type of work is not 


4 essential, but knowledge of heavy automotive 
transmissions and chassis would be an advan- 
tage Salary in accordance with qualifications 
and experience 


A SSISTANCE given in obtaining satisfactory 
housing accommodation 

A PPLY in first instance to: Personnel Manager, 
Aveling-Barford, Limited, Invicta Works, 

Grantham, Lincs. [4972 











In order to promote 
the expansion of the 
DOMESTIC APPLIANCE DIVISION 


of 


THE ENGLISH ELECTRIC CO. LTD. 
at Liverpool, 


the Chief Engineer wishes 
to recruit a 


PRODUCT DESIGN ENGINEER 


with design experience of 
formed sheet metal products. 


While experience in the domestic 
appliance field is desirable, drawing 
office experience on automobile 
body work constitutes an equal 
qualification. 


Please note that the position 

advertised is for a product design 

engineer, NOT a _ tool design 
engineer. 


Write in confidence to 


Dept. C.P.S., 
336/7, STRAND, LONDON, W.C.2, 
quoting ref. 452N. 











chronol order, 
held and salaries sernee. Box 





SITUATIONS VACANT 
Jove LUCAS (ELECTRICAL) LIMITED 
have vacancies for Sales Engineers for initial 
to automobile manufacturers. 
qualifications are H.N.C. and at least 
two years’ Somebiie € lectrical experience. Good 
personality, the ability to deal with technical 
matters at executive level and a keen interest in 
automobile work are essential. There are 
pesepeme Soe for further promotion. Com- 
mencing sala the range £600 to £750 
per annum. hanes reply, giving details of age, 
se ~ and experience, to Personnel 
Joseph Lucas (Electrical) Ltd., Great 
King Sesser, Birmingham, quoting reference 
number PM/S$/62. [4973 


J OSEPH LUCAS (ELECTRICAL) LIMITED 
have a most + mee vacancy for a Graduate 
Engineer, aged about 

some 


30, possess energy uel initiative and 

N w experience. The position is 
that of Assistant ger of the Proving Labora- 
tory which deals with the ering pro 
of new products and is well equipped wit 
special and a fleet of cars for road 
testing. work is extremely varied and the 
position provides excellent opportunities for 


2 cnn gy A starting salary of 2 to £900 
p.a. will be paid to the right man. ease reply, 
stating age, ifications and experience, to the 


Personne er, Joseph Lucas (Electrical) 
Ltd., Great Ki Lee Birmingham, quoting 
reference PM/D/60. [4974 


ECHNICAL Correspondent required by 
Export Division (Technical & Service 
Department), Ford Motor Company Ltd., Dagen- 
ham. Must be s of sound 
practical and qualified to at least 
Ordinary ational Certificate. _ Knowledge over- 
seas vehicle Perso Reply 
to Salaried rsonnel Cian mm og quotin; 
refer —FTC [497 


Cur. Body Sdlaiies required, with experience 
of integral construction for chassisless pas- 
senger and blic service vehicles. ss 
progressive appointment. . alary 
to first-class man. Apply to cretary, 
Motors Ltd., Fallings Park, Wolverham 
ing details of age, experience, posts hel ca 
salaries. [4976 


Al WHEEL DRIVE LIMITED 
ANNOUNCE the following vacancies :— 
PROJECT Design Draughtsmen. 


BA gets Me ae eupestente me ate. 
motive ¢ er sign a ca ie Oi 
working on own initiotive. Salary £750 per 
annum+bonuses or according to ex rience. 
Progressive positions with exp 

for suitable a gg et who should have attained 








wd 





at least + National Certificate standard. 


m w conditions, Five-day basic week. 

GENIOR Des Draughtsmen. 
wr — oe in automotive engineering pre- 
Good salary an progressive 


Positions 4 suitable applicants. 
J UN IOR Design Draughtsmen, 


Goop salary offered to suitable applicants, who 
will have unique rtunity of gaining wide 
experience on vehicle les 
PPLY to: ‘echnical irector, All Wheel 
Drive Limited Fotaows Works, en 
Mary Avenue, Camberley. 4977 


VACANCY arises for a Product Manager, 
Filtration Division, on the commercial stefi 

of a large Light Engineering Company, manu- 
facturing as part of its :ange of products, oil 
filtration units of world-wide repute for the 
motor industry, industrial engine manufacturers, 
— and oil refinery requirements. ‘lhis 
intment is of senior status, dealing with 
high- -level technical and commercial executives. 
This is a newly created post which offers 
advancement and calls for an engineering back- 
ground, technical sales experience and the ability 
to co-ordinate marketing requirements of existing 
sales divisions. Applications should state, in 
experience, ap intments 

C.358, 6, 

Aldford Street, London, W (4978 


SITUATIONS WANTED 
p° YOU NEED SALES MANAGER? 


) gee eed i Engineer; 38; A.M.1.Mech.E.; 
educated in U.S.A., seeks control opportunity. 
Now 2i/e Sales Manager handling very large 
units for ge 
industry. Value in knowing — we i © 
senior Executives, —— 
automobile and industries oe ¥ Pthe MOS. 
Commendati 





and technical. 
control experience of mixed staff. Box 2168 
c/o Automobile ; (4979 
















Wake t-taaels 


sil 
Soak porta 
from 4g te /0" 





Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD BINGLEY 
Phone: Bingley 2226 & 2351 


Grame: ‘Cirelips 


CIRCLIPS 


Bingley’ 





































































































We save *‘ASPRO? a headache 








A ‘FLEXIBLE’ PROBLEM—a 
Compofiex answer. The powdered chemi- 

cals fed into these tablet-making machines 

at the factory of Aspro Ltd. had to be kept 
under constant observation. The solution was 
Compofiex Semi-transparent Hose. Compared 
with conventional hopper loading, hose feeding 
can also save machine time — in this case, twenty 
minutes per day per machine. (Photograph by courtesy 
of Aspro Limited.) 


We offer the only complete Advisory Service 
on flexible tubing and hose. As suppliers of all types and 
in all materials, we can recommend ‘flexibles’ best 
suited to a particular job, and at the right price. 


¢ if there is a ‘flexible’ answer, you'll find it at 


COMPOFLEX 


COMPANY LIMITED 
Flexible Centres at 26, Grosvenor Gardens, London, 8.W.1 
Tel: Sloane 6185/5109 - and Huddersfield Road, Oldham, Lancashire 











Tel: Oldham-Main 8114 BRITAIN’S ONLY FLEXIBLE CENTRES 
FACTOR 1. BS pe OLDHAM AN D nie US me WIMBLEDON 
@ eu 
Make sure YOU are WIRE 





up-to-date with your safety measures. . TH READ INSERTS 


SAFETY IN BAN 
INDUSTRY ; ve 
or e 


Provides an informative and up-to- 
date introduction to the vital subject 

AUTOMOBILE 
INDUSTRY 






of personnel protection in industry. 
Written by D. I. Macfarlane, and illus- 
trated with over 70 photographs, it 
deals with protection of the eyes and 
skin; precautions against ionising 
radiations; press guards; dangers of 
rotating machinery; protective cloth- 
ing; dust and fume control; flooring 
and lighting. 


7s. 6d. net. By Post 7s. 9d. 








FOR NEW DESIGNS 
AND SALVAGE 


























Obta'nable from booksellers or direct from omer’s specification CROSS MFG. co. (1938) LTD. 
lliffe & Sons Ltd., Dorset House, | Made to cust COMBE DOWN: BATH 
Stamford Street, London, S.E.1 in any quantity: ~ from the bar Tel. COMBE DOWN 2355/6 
2 ANC PERE IGE A ——-— For precision P rticularly oat ‘. n a 
meta, by 
aw are not enor process 
npend or roll eHEEMELT! alist AUTOMOBILE 
_consult SERVICE ENGINEERS 
; ists. 
MEK-ELEK Engineering Ltd machin FORD MOTOR COMPANY LTD. 
17 Western Road, Mitcham, Surrey. of DAGENHAM, ESSEX 
| M.C.L. & REPETITION LTD. ( pPPeR excellent opportunities in expanding 
POOL LANE - LANGLEY - BIRMINGHAM Service Department. Engineers with good 


dents ON.C. «4 minimum qualification, 
FOR SPARE PARTS Etc. Higher preferred. Pensionable posts, Salary 
Walter H. Feltham & Son Ltd 


in accordance with experience and qualifica- 
imperial Works, Tower Bridge Road tions. Reply to Salaried Personnel Department 
Telephone: HOP 1784. LONDON, 5.6.1 B - | 


TT lep! ‘ f and 1757. all-round automobile experience are required 
co ON BAGS ¥ ‘6 an 0S @ Seep as technical assistants and claims correspon- 
—_— 








quoting reference RSP 
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Accuracy— 
we repeat 


Accuracy in little things leads to reliability in big ones. We have 
built our business on that belief; because of it, many of industry’s 
most famous names think first of Redfern Stevens when it comes to 
repetition work, small components and sub-assemblies. 
We work to the same unfailing accuracy from blue-print, pattern or 
sample. Our large capacity, modern methods and long experience all 
combine to help reduce costs and speed production, Let 
us quote you the next time you have one of 
engineering’s important little problems. 





PRESSINGS 

Capstan and 

Automatic Bar work 
Springs, Assemblies 
Machining, Drop Forgings 
Wirework, Bolts, 

Nuts, Screws, Washers. 


BEVERLEY WORKS, 


ALMA STREET, BIRMINGHAM, 6 




















INDEX TO MANUFACTURERS’ 


ANNOUNCEMENTS 
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POLLED ALLA AEE 


Economic Elegance Ree 


With the increasing importance of the grille as a dominant feature 

of car body design, its production economies assume greater significance. 

A well-designed, one-piece die cast grille will meet all the requirements 
including good proportions, attractive appearance, strength and high finish, 
at minimum cost, 


For complete dependability the die casting should be in MAZAK. 


, cum 
MIA WH JNIK FOR ELEGANT ECONOMIC DIE CASTINGS 


Available in palletised form to ensure safety and ease in handling 





U.K. MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37, DOVER STREET, LONDON, W.1 
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We do the worrying for you / 


Our job doesn’t stop once we have delivered 


castings... sold and forgotten... that’s 
NOT our way of working! We are here to 
give customers the service they expect, a 
service that continues as long as our advice 
is needed, 

Expert technicians follow up the delivery 


of your castings. They are at your disposal 


to answer any problems you may have 


dl 


quality 


regarding machining, location, modifica- 
tions and anything else peculiar to your own 
-~we do 


special requirements .. . in short 


the worrying for you! 
the Birmal service is our Research and 
Development organisation. You can obtain 
technical help in the development of cast 
components and unbiassed assistance in the 


selection of therightalloyand casting process. 


%&  Birmal supply aluminium and magnesium castings in the sand, 


gravity die and pressure die process, and zinc pressure die castings. 


you get more than a casting from 


Another feature of 
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. sons locat; f sy 
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oblems 
maintenance 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 


SMETHWICK 40 - 


STAFFORDSHIRE 








